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Wet Beet Pulp Compared With 
Corn Silage in the 
Dairy Ration 
GEORGE Q. B ATEMA :r and GEORGE B. CA I NE 
Wet beet pulp and corn silage consu med per day when fed on a d ry-
matt r basi : Wet b ee t pulp-6 .1 pounds; corn silage-32.1 pounds. 
Utah Agricultural Experiment Station 
Utah State Agricultural College 
Logan, Utah 
SUMMARY 
1. The daily amount of feed consumed during the foul' 
winter feeding periods of the exper1ment , which represented 
a n average of 5384 and 5224 cow days, respectively, for the 
corn silage and wet beet pulp groups was 20.9 pounds of al-
fa lfa hay, 32.1 pounds of corn silage, and 4.5 pounds of grain 
for the corn-silage group. In the case of the wet-beet-pulp 
group the averag-e daily consumption per cow was 20.3 pounds 
of a lfalfa, 68.1 pounds of wet beet pulp, and 5.4 pounds of 
gra in. Although the cows in the pulp group consumed 2.1 
pounds of pulp for every pound of silage consumed by the 
silage group, the amount of alfalfa hay consumed by the two 
groups was approximately the same. The gr-eater amount of 
pulp ration did not lessen the amount of hay consumed pel' 
day when compared to the amount of hay consumed by the 
cows in the silage group. 
2. The total daily ration consumed by the two groups of 
cows was 57.5 pounds for the silage group as' compar-ed to 93.8 
pounds per cow for the pulp group. Even though the cows in 
the pulp group consumed 36 .3 pounds more feed per day, the 
s ilage ration as calculated contained 0.4 pound more dry 
matter wh~ le the pulp ration contained 0.8 pound mor-e total 
digestible nutrie.nts, 0.6 pound of which was supplied by the 
0.9 pound more of grain fed daily to pulp group. 
3. During the (our winters of the experiment on an aver-
age i t required 2.1 pounds of w-et beet pulp with an average 
dry matter content of 11.5 per cent to replace 1 pound of corn 
silage with an average dry matter content of 26 per cent jn 
the daily ration. 
4. The average dry matter content of the corn silage and 
wet beet pulp that was used was found to be 26 per cent for 
the silage and 11.5 per cent for the wet beet pulp. The pressed 
beet pulp which was fed during the last two winters of the 
experiment had a dry-matter content of 12 and 12.1 per cent 
~ s compared to 10.2 and 10.9 per cent for the cured pulp used 
the first two winters of the experiment. The pressed pulp 
showed a higher dry-matter content of from 1.1 to 1.9 per 
cent. 
5. A study of the loss in wet beet pulp while being stor~d 
the second winter of the experiment was found to be 18.4 per 
cent. ThiS' loss seem-ed to be due largely to runoff in water. 
6. The average daily production per cow during the four 
winter periods was 23.5 pounds of milk containing 0.77 pound 
butterfat for the silage group, while the pulp group produced 
27.9 pounds of milk containing 0.91 pound butterfat, or 4.4 
pounds of milk and 0.14 pound butterfat more per day than 
was produced per cow in the silage group. It is considered 
that the difference in produc ion of the two groups or cows h 
not due to the different r ations' but r ath er lo th e fact t hat che 
cows in the silage group carried ·calves for 0.1 5 day longe :' fur 
each day they wer·c in the experiment; these eows a lso m a d(! 
a daily gain in weight of 0.16 pound more than d jd t hose ;11 
the pulp group. 
7. In considering the amounts of feed consumed by '~~. \l 
two groups of cows and the cost of pr oduction, it s'hould b t~ 
borne in mind that the amounts of the feeds consum ed a1'l3 
more important than the cost of production as shown in tbj ::; 
publication, because of the fact that prices hange f : om 'tim o 
to time and because prices' are different on different fanus at 
the same time. 
8. Charging alfalfa hay at $10 , corn silage at $3 .06, wet 
beet pulp at $2.64, and grain at $30 per ton, th average daii y 
feed cost per day was 22 cents for the corn silage ra ion ,- whil e 
for the pulp ration it was 27 cen ts per da y, or 5 cents more. 
The cost of producing 100 pounds of milk was 94 a nd .97 
cents and 28 and 29 cents t o produce 1 pound of butterfat for 
the corn silage and wet beet pulp gr oups, ,r espectively. Th e 
cost of production was 3 cents less per 100 pounds of milk and 
1 cent less per pound of butterfat for the corn silage ration . 
9. For the r elative feed costs of the two rations, for a n y 
certain locality, a determination can be secu red by taking :.h <;) 
amounts of feed us'cd as shown in this publication by applyin J 
loca l prices of feed. 
10 . During the four summ r periods there was no signifi -
cant difference in milk or but terfat production between th e 
corn silage and wet pulp groups the number of days the cows 
carried calves, or in the amounts of feed consumed. The cows 
in the pulp group, however , did show a Significan t average ga in 
of 29 pounds per cow. Gain in weight m a de by the pulp group 
is explained by the fact that during the last sum me:' perio 'l 
(May 1 to September 29 , 1929), when these cow ' made thAlr 
greatest gain, six cows' in this group were carrying ca lves a ..: 
compared to two cows in the silage group a t the time the ex-
periment closed. 
11. No difference in the h ealth of the calves dropped hy 
the t wo groups of cows was observ·ed. During the experim e'!1 t 
30 normal calves were dropped by the silage group as com-
pared to 23 for the pulp group. 
12. Cows' in the pulp group developed wha t seemed to be a 
tenderness of the hind limbs, walking a bout a . if in discom-
fort. It was also noticed that those cows whi ch moved aboll~ 
with apparent dis"omfort licked the board fen'cas and at til1'J, e:, 
chewed at stickS'. 
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INTRODUCTORY 
Wet beet pulp4 coming as a by-product from the sugar-beet industry 
in Utah is fed in varying amounts to dairy cows. Corn silage5 is also 
used to make up part of the dairy ration. Conflicting statements as to 
the value of the one feed as compared to the other indicated the need 
of more knowledge as to the value of pulp as compared to silage in the 
dairy ration. For this reason a study of the probleil1 was initiated in 
February, 1926. 
LITERATURE 
Investigations have been conducted at several stations in t he Unit.0d 
States, using sugar-beet by-products in feeding trials with dairy cattle, 
beef cattle, and sheep; however, none h a s compar ed wet sugar-beet pulp' 
a nd corn silage as reported in this publication. 
In 1898-99 the Agricultura l Expe rim ent Station of Cornell University 
conducted an experiment in which wet sugar-beet pulp was fed wi t h 
corn silage to dairy cows (9). Conclusions re'ached were as follows: 
The cows as a rule ate beet pulp r eadily and consumed 5 a 
to 100 pounds per day, according to size, in addition to the 
usual feed of 8 pounds of grain and 6 to 12' pounds of h ay. 
The dry matter in beet pulp proved to be equal, pound for 
pound, with the dry matter in corn silag-e. The milk-producing 
value of beet pulp as it comes from the beet sugar factory is 
about one-half that of corn silage. 
Beet pulp is especially valuable as a succulent feed, and, 
where no other such food is obtainable, it may prove of greater 
comparative value than is given above. 
AckJlowle.lgmeJlts:-The a uth o rs wish to acknowl edge th e valuable assistance 
of D. C. Tingey in giving a prop e r compreh ension of the t ech nic of the 
statistical methods used and for many helpful suggestions an d to C. T. 
Hirst for making dry -matte r d e terminations of the wet beet pulp and 
corn silage use d in the experim ent. Appreciation is a lso express u t o 
D. W. Pittman for some of th e photographs o f cows in Figures 1 and 2. 
l Contribution from Department of Dairy Husbandry Utah Agricultural Ex-
periment Station 
2In charge. Station Dairy Experimental Farm: Agent, Bureau of Dairying, 
U . S. Dep'artment of Agriculture , July I , 19 30. 
sStation Dairy Husbandman 
4,sThe words "In tII''' and "silage". as used in this publication, are synonymous 
with the terms "wet beet l)u1p" and "corn sUage." 
Progress Report of Project 73: "Production Costs in Dairying" 
Puulication authorized by Directo)', Septe mb e r 16, 1932. 
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Experiments at Michigan (8) with milk cows showed that wet 
sugar-beet pulp, wh en fed with hay and grain, increased the flow of 
milk somewhat but did not add to the yield of butterfat. 
J affa and Anderson, working at the California Station (6), found 
that feeding wet sugar-beet pulp ca used a daily var ian ce in the amount 
of hay consumed from 6 tct 16 pounds. The pulp s lightly increased the 
fl ow of milk but h a d no effect on the p er cen tage of fa t in the milk. 
Cla rk (1) concluded t ha t wet sugar-beet pu lp was equa l to sugar-
beets as a feed for da iry cows. The feeding of we t su gar-beet pulp to 
cows slightly increased th e percentage of butterfa t in t he milk. 
EXPERDIENTAL PROCEDURE 
The experiment r eported in this bulletin was begun on F ebruary 11, 
1926, and ran continuously until September 21 , 1 929 . The main factors 
under consideration were: 
1. The eUect on the a mount of alfalfa hay consumf)d when pulp 
m akes up t he succulent part of the r ation as compared to silage. 
2. The effect of the different feeds on milk and butterfat production. 
3. The effect of feeding pulp on health , body weight, an d repro-
duction. 
4. A possible determination of the effect of feeding pulp to dairy 
cows winter after winter and whether a depraved appetite would be 
developed. 
5. The effect on p roduction of pulp-fed cows when pulp was dis--
continued and when the cows were turned to pasture as compared to 
cows on a ration containing silage. 
PLAN OF. THE EXPERIMENT 
In planning the experiment every effort was made to conduct the 
w.ork in accordanC'e with what was considered good dairy practice, sa 
that what information was gained would be of practical use to dairym~Jll 
in general. 
The cows were barn-fed during th e winter on their respective 
rations. In the spring when pastures were r eady,- pulp and silage 
feedltig was discontinued and th e cows were turned to pasture. The 
follo wing fa ll , as soon as pulp became available, the cows were again 
lliaced on these r espective rations. 
The periods in which the cows were in the experiment a re designated 
as winter and summer feeding per iods. The winter period covered the 
time during which the cows received pulp and silage in the ration, whlle 
the summer period was from the t ime the cows wer e turned to pasture 
until they were put back onto the win ter ration containing pulp and 
silage. The experiment ran for four winter and four summer period8'. 
a s follows: 
Four Winter F eeding Period 6 
1st-From February 11 , 1926 to April 30, 1926 , inclusive ... . 79 days 
2d -From December 1 , 19 26 to May 9, 1927 , inclusive ........ 160 days 
3d -From December 11 , 1927 to April 30, 1928, inclusive .. 172 days 
4th-From November 11 , 19 28 to April 30, 1929, inclusive .. 171 days 
OTh e second. third. and fourth w inter feeding periods w r e not sta rted earlier 
in th e f a ll of t he y ar becau se of t h e fac t that it was n e e ssa ry to wait 
t o start the feeding- period until we t beet pulp was ava il able. During the 
l as t th ree winter f eding per iods. s il age feed ing c o uld h a v e t a rte d hy 
Sept e mb e r 25(at the end of the pasture s eason) h a d it n.ot b ee n t: ecessary 
t o w a it unt il pulp wa ava ilabl. The adv a n tage of SIlage avaIlable at 
t h is earl y d ate t o t a l{e t he p lace of pastur is not m easured in t his 
exp rim ent. 
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Foul' Summer Feedin g Periods 
1st-From May 1,1926 t o November 30, 1926, inclusive ... _ 214 days 
2d -From May 10, 1 927 to November 10, 1927, inclusive .. 185 days 
3d -From May 1, 1928 to November 1 0, 1928, inclusive ...... 194 days 
4th-From May 1, 1929 to September 20, 1929, inclusive .... 1 43 nays 
Selection of Cows and Replacements 
Twenty-two Holstein cows (16 purebreds and 6 grades ) were selected 
for this experiment. All cows had been treated alike and had been kept 
u nder the same conditions as near as possible for at least a year before 
the beginnin g of the experiment. These cows were divided into two 
groups. Each group was balanc d as near as possible as' to age, b ody 
weight, production (as shown by previo us records and in some casas 
according t o their dams' recordS' ) , stage of lactation, and stage of 
gestation. No animal was r emoved from the €xperiment except on 
account of disease or some unavoidable cause. 
Four heifers were added to the experiment for replac·ement-two to 
e a ch group. These heifers were sired by th,e same bull and out of dams 
which were in the experiment or which had been in the experiment. 
One heifer replaced its dam in each group; one of each of the other two 
heifers was placed in each group with its respective dam. The two 
groups of animals, as selected, w€re kept on their respective rations 
t hroughout the experiment. 
Breeding 
It was planned to breed the cows to calve once a year, with a dry 
period of approximately six weeks. During the first winter period 
there were eleven cows in each group; in the second winter there were 
ten cows in the silage group and nine in the pulp group; in the third 
and fourth winterS' there wer€ eight and nine cows in each group. 
respectively. 
During the summer p eriod ten cows were in each group the first 
summer and nine cows in both the second and third summers. Duri!ng 
the four th summer there were seven cows in the pulp group a nd eight in 
the silage group. 
Itatiolls Fed 
The r ations fed during the experiment were : 
Silage Group Ration : Alfalfa, corn silage , and rain. 
Pulp Group Ration: lfaIfa, wet beet pulp, and grain . Both groups 
were on pasture in se son. 
COl'll Silage and \, et Beet Pulp.-'l'hese were fed upon a dry-mattor 
basis . Moisture tests on the silage and pulp were run at approxi-
ma.tely 1 0-day intervals throughout the four winter-feeding periods. 
The silage group received 2.5 pounds of dry matter per 100 pounds live 
weight in the form of silage; likewise, the pulp group r eceived 2.5 
pounds of dry matter in the form of pulp. 
Silage and pulp were a lways fed just before milking. 
Grain.-Both groups received grain according to the following rules: 
Grain was fed according to butterfat production; 0.75 pound of grain 
was fed daily for each pound of butterfat produced during a week. In 
the cas'e of first-calf heifers, 1 pound of grain was fed daily for each 
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pound of butterfat produced during a week. When a cow dropped in 
production to 20 pounds of butterfat a month or less, grain was dis-
continued. The amount of gr a in to be fed was figured every ten days 
a nd the grain changes made on the 5th , 15th, and 25th of ea h mont h. 
During the dry period a daily ration of 8 pounds of grain was' fed per 
cow. Grain was fed according to these rules, both during the winter 
and summer " periods throughout the entire experiment. Grain wa fen 
at 'all times before milking; "during the winter period it was placed on 
the silage and on the pulp. 
Alfalfa Hay.- Cows in both groups were fed all the alfalfa hay th r y 
would cfean up. When hay was left in the mangers, it waS' weigh ed 
back. During the summer per iod, while the cows were on pasture, no 
a lfalfa was fed until the pastures decreased in carrying capacity, At 110 
t ime were the pastures supplemented with alfalfa hay before AUg'.lSt 
15; during the last two summers of the experiment, little alfalfa was fe 
up to September 20. 
Pastures .-The cows of both groups were turned to the arne 
pastu:oes at the same time, 
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Fig. :!-Pulp group: Six representative cows 
FEEDS USED 
All the feeds used in the experiment, with the exception of the 
pulp and wheat bran, were grown on the Dairy Experimental Farm. 
Alfalfa 
Alfalfa hay fed was made up mainly of good quality first and third 
cuttings with a small amount of second cutting. The hay was stored 
in the upper part of the same barn where the cows were kept. 
Corn Silage 
Most of the corn used was of the Improved Learning variety, with an 
average acre-yield of 22 tons green weight. When placed in the silo 
the first two years', the corn was in the heavy dough stage. Nearly all 
of the corn kernels were well-dented and some of them could not be cut 
with the thumb nail; the stalks were still quite gre-en. During the third 
year the corn was immature, frost injury in the spring making it 
nec€ssary to replant. The kernels from this corn were in the milk stagE:, 
a small percentage having started to dent. During the fourth year of 
the experiment the corn did not show the -maturity of the first two 
years but made a good quality of silage. The corn was stored in a 
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1 00-ton capacity cement stave silo. At no time was water added to tho 
silage while being cut. 
In order to get an estimate of the amount of grain that was in the 
silage , a representative sample of the corn ears was pulled from the 
stalks at siloing time and allowed to become air-dry, then husked and 
shelled. During the first, second, and fourth years, the grain acre-yield 
of this cor n was from 40 to 42 bushels of sthelled corn which would 
grade No.2 t o No . 3. Ears pulled from the stalks in the third year and 
handled in the same way gave little grain; most of the ears were toe 
badly molded to shell. 
Cost of Corn Silage.-A study of the cost of production of a ton of 
S'ilage on th e Dairy Experimental Farm for the years 1 925 -28, inclusive, 
shows the average growing cost to be $1. 3 6 per ton. Harvesting r epre-
sented a cost of $1.40 per ton . Charging each ton of silage 12 cen ts ior 
the use of the silo (interest and depreciation, t he lif,e of the silo being 
taken as 50 years), 18 cents' for use of machinery (interest a nd depr ecia-
tion, t~e life of the m achinery being taken as 1 4 ,Yelitrs), t h e t otal cost 
per ton' of silage was $ 3.06 . No charge was made against the- silage 
for manure ,placed on t he land. In arriving at the cost per ton of silage, 
tpe following charges were' made: - Land re n tal, $20' per a'cre; water, 
~1. 75", per acre'; . all hand and team lahor was charged at the rate of ~ 3 
and .$'5, .respectively, for an .BoOhout day ; _ s'eed was charged at ,the rate 
of $6 pe'r hundred pounds ; tractor power was hir.ed ' a:~d charge d a t t he 
tate oC$2-:25 per running hour. .' , 
r ~ . -,'" :.: " . ",'., .-
c; :-',' . . ~,~l.'~~.,. ' Wet Beet Pulp 
;: , : The- p\)f" : used-'jJi~rthis e~periment was ensiled beet pulp procured 
lrbm . the ~.oga~, and Lewiston sugar factories of the Amalgamated Su?,a r 
fompap.r ... ··· ... r~e pulp _ ~as~' hl!ul~d and . stor~d in a b,in holdin~ approxi-
niately '5-.0 ~.o,ns,. · The bin was ~uilt to "shelt'er the pulp from,·' the weatper 
as· ._~a.s-\;M,: prevent as'much waste a'S possible: ,Th~ pulp when hauled 
~Tiirsl' two· winters had gone through the ensiling :process in the 
~i6r~ ·.sil~s"~The last two winters the pulp was hauled to· the DaJ ry 
iE:iper'1lnemfai=,Farmv, as-fresh-pr~s'Sed' pulp and was . allowed .. to cure in the 
~nilif4ti~ a't ' the- fa~ii:l ' before feeding. During the firs't " wi~ter' it was 
i:tote'ff' hat there was const'derable loss in weight between the weight' at 
the mill and the tiII).e the pulp was weighed to the cows. Apparently 
BlOSt of the loss was due t o the runoff in water. The ' s'econd winter of 
the experiment a close record was kept of the amount of wet beet pulp 
weighed into the bin and the amount of pulp weighed out and feel. 
227,77 8 pounds of pulp were weighed in to the bins and 18 5,734 pounds 
weighed out, making a loss of 42,044 pounds, or 18 .4 per cent. This 
,loss of 1 8.4 per cent was less than the shrinkage of stored wet beet pulp 
reported by Morton and co-workers (7) at the Colorado Station where 
pulp stored in a dirt t r en h silo, a straw silo, and placed in an open 
pile on the ground showed losses of 24.4 8 per cent, 29.33 per oen t, a::J.d 
34.35 per cent, r espectively. 
Pulp Cost.-The cost of the pulp at the facto ry was 60 centS' or 7:5 
cents a t on, depending on when the pulp was purchased. Labor for 
hauling was charged at the rate of $3 a day for man labor and $5 for a 
man and team for an 8-hour day. Taking into account the loss of pulp 
during storage (1R.4 per cent), the t ota l cost of one ton of pulp, ready 
to feed during th e second winter of the experime:::J.t, was found to be 
$2 .64 . 
Grain.-The grains fed during the experiment were Trebi barley, 
Swedish Select oats, and a good grade of wheat bran. The barley and 
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oats were a lways chopped before feeding. The grain mixture used 
during the first two winters of the experiment was made up of barley, 
oats, and wheat bran-equal parts by weight. The grain ration du r ing 
the last two winter periods was 2 parts barley, 1 part oats, and 1 part 
wheat bran; during the summer periods' 2 parts barley and 1 part bran 
made up the grain r ation . 
Pastures.-Twenty-four acres of permanent irrigated pasture fur-
nished the grazing. During the four summers the cows were on pasture 
for 1 48, 144, 1 50, and 143 days, respectively. The pastures were above 
the average ir rigat€d grass pasture and were made up ch iefly of Ken-
tucky blu grass and white clover, grading down to sedges and rushes in 
the lower areas. 
SaIt .- The cows had access to coarse or rock salt at a ll times'. No 
mineral mixtures wer€ fed at any time during the experiment. 
Watel'.-The cows h ad access to water at a ll times furni hed by mean s 
of drinking cups in the barn, a water trough in the yards, and m ountain 
water in the pastures during the summer periods. 
RecOI'ds. 
Body 'Veight of Cows.;--Three-day weights wer e taken a t t he 
beginning and at the end of each feeding period; a three-day weight. 
wa~ also taken a t th€ beginning of each month throughout the, ~ntire 
experiment. 
Weights of ' Feeds.-Alfalfa hay was fed from canvas bags holding 
approximately 60 pouIj.ds. As soon as a:ll the hay charged to the cow 
had been fed from the bag, the bag was refilled, weighed, and a charge 
of the amount in the bag made against the cow. Wet beet pulp, corn 
silage, and grain were fed twice a day; each feeding was weighed just 
before being placed in the manger. 
Feeds Refus'ed.-All feeds refused wer€ weighed back. A' tecord 
was kept of all feeds r efused by each cow during the experiment; The 
mangers were swept clean at least once a week. 
Weights of Milk, Testing, and Butterfat Production,-Each and every 
milking was weighed and then sampled, a composite sample of each 
individual cow's milk being kept. Mer curic chloride tablets were placed 
in th€ sample bottles as a preservative. The milk samples were re'moved 
from the shelves to be tested for percentage of butterfat on the ',10 th, 
the 20th, and the last day of each month . 
Br eding Records.-Throughout the experimen t records pertaining 
t o reproduction for each cow were kept. 
FIGURES USED IN CALCULATI N G 
Table 1 shows the percen tage of dry m atter and tota l digestibie 
nutrients used for the different feeds to figure t h e dC'y m atter an d to'al 
digestible nu trients of the feeds consumed during the experlme:1t. 
The data for t h e dry matter and di gestible nutrients for the feeds 
shown in Table 1 we:'e derived from the following sour es: (1) Alfalfa, 
all an alyses ( 5) . (2) In figurin g the dry matter and total dige UbIe 
nutrient content of the grain mixtures, the cont nt of the different grair.s 
in the mixture, as shown by Henry an d lVlorri on (5) , was used as the 
b asis, (3) The dry-matter content of th e silage and pulp was determined 
by frequent tests as shown in Table 9. Since the dry matt r for tho 
silage and the ,Pulp, as shown in Table 9, was different in ever y caS'e 
than indicated by H enry and Morrison (5), the total digest ible nutrien t 
content of thB wet heet pulp and silage was recalculated on the 
assumption that each pound of dry matter in t h e corn silage and wet 
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beet pulp fed in the experiment would contain just as much digestible 
nutrients as was shown to be contained in thes'e two feeds (5), 
The amount of dry matter and digestible nutrients furnished and 
consumed in each of the feeds was calculated by periods; however, sum-
maries only are included in this publication, 
Tuble I.-Dry matte r and total digestible nutrie nts for f e eds used 
in experiment and showing whe n the y w e re fed. 
F eed I 
I vVh en F ed 
Alfalfa ........ .. ........ .............. ............... . .. .1 Throughou t 
experiment 
Co rn Sila g e ..... ..... ...... ... .. .................... 1st winter 
2d winter 
3d winter 
4th winte r 
W e t Bee t Pulp ...... .. ...... ..... ..... .... ... ... 1st winter 
Grain 
Bal'ley, oats, bran (equal 
I
lld winter 
3d winter 
4th winter 
parts by weight) .... ....... ........... 1st and 2d winters 
Barley,2 parts; oats, 1 part; 
bran, 1 part (by weight) ....... 2d and 3d winters 
Barley., 2 parts; bran, 1 part 
(by weight) ............................... 4 summer periods 
Total 
Dry Matter 
in 100 
pounds (lbs.) 
91.4 
27.8 
28. 3 
23.3 
25.4 
10.2 
10.9 
12.0 
12.1 
90.4 
90.5 
90.4 
Total 
Digestible 
Nutrients 
in 100 
pounds 
(lbs.) 
51.6 
18.7 
19.0 
15.7 
17.1 
8.1 
8.6 
9.5 
9.6 
70.2 
72.5 
73.2 
REQIDREMENTS FOR BODY MAINTENANCE AND 
MII.JK PRODUCTION 
Dllring the ~'our Summ.er Periods.-The total amount of digestible 
nutrients required for body maint-enance and milk production for the 
summer periods was figured so as to reach an estimate of the amount 
of digestible nutrients furnished by pasture. The calculations were 
made according to the Savage Standard. The calculations were made 
for each individual cow for each summer period; s'ummaries only are 
included in this publication. 
The body weights used in calculating maintenance were the average 
body weights of the individual cows. The average weight of each cow 
was determined by taking an average of the 3-day weights· taken"every •• 
month during each summer period. 
STATISTICAL METHODS 
The weight data were analyzed by Fisher's method of variance (3 :. 
The simpler method, "Students' Method for Determining the Significanco 
of Differences between Paired Values'," was used on all other data (oth " 1' 
than weight) , which were analyzed statistically. 
PRESEXTATION OF DATA 
Experirnental data for the four winter feeding periods are discussed 
first. The data for the four summer periods are next given considera-
t ion , followed by data pertaining to the experiment as a whole. 
DATA FOR FOUR WIN TER PERIODS 
Tables 2 and 3 indicate data pertaining to body weights, the amounts! 
of the different feeds', total dry matter, total digestible nutrients con-
sumed, number of days in milk and dry, number of dayS' cows carried 
calves and amounts of milk and butterfat produ c€d for both silage and 
pulp groups for the four winter periods. 
TaMe 4 presents the data summar izing Tables 2 and 3 and contains 
additiona l data with r elation t o dry matter and total digestible 
nmrients; it also indicates per cow and per day averages as well as! 
data pertaining to the production of 100 pounds of milk and 1 pound of 
butterfat. 
Tables 2, 3, and 4 represent the source of data contained in most 
of the subsequent tableS' used in discussing the results of the winter-
feeding periods. Table 5 indicates the data with r·elation to gain and 
10 . in weight by the two groups during the four winter periods. A 
study of this table shows that on a n average during the first winter , 
bo t h groups lost in weight 64 and 48 pounds, respectively, for the silage 
and pulp groups. The probable errors show that the loss in both groups 
was significant and that there was a loss of 16 pounds more in the silage 
group than in the pulp group. The probable errors S'how th,at the loss 
in l oth groups was significant and that the loss of 16 pounds more by 
the ilage group over that of the pulp group was barely significant. 
During the ', second winter both groups gained weight, the silage group 
gaining 50 pounds more per cow than the pulp group. During the third 
winter the pulp group exceeded by 19 pounds' the gain made by the 
silage group ; during the fourth winter the silage group gain exceeded 
by 73 pounds the gain of 1 3 pounds per cow of the pulp group . 
Taking t he average for t he four winter periods, the pulp group 
gained but 3 pounds per cow as compared to 25.2 pounds for the silage 
gr oup. During the four winter periods the pulp group no more than 
maintained body weight, while in the case of the silage group a 
ignificant gain was apparent. 
Number of Days Cows Carried Calve 
The ave rage number ' of days the cows carried calves durin g the 
winter periods is shown in Tables 2, 3, a nd 4, wh ere it i s apparent that 
in every case during the four winter periods the cows in the silage group 
arried . a lves for a longer period of time, as indicated by th e ~ollowing 
n umber of days': 1 5.3 ,27 .2, 4.1, a nd 37.7 . From Table 6 i t is observed 
for the fo ur winter periods that calves were carried for a total of 4070 
days for t h e silage group and for 31 58 days for the pulp group. A 
study of the differ en ce of 912 days in favor of the silage group t o its 
significance shows that the odds fall between 10: 1 and 20: 1-that the 
ilage-fed cows carried calves for a longer period of time. A study of 
Table 6 shows that during t he second and fourth winters the silage-fed 
group carried calves for 1282 days and 1429 days, or 355 and 356 day£, 
longer than did the pulp-fed cows' for the same periods. It was during 
this time that the silage-fed group carried calves the greater number of 
days that they also made their greatest gain in body weight. 
Number of Days Cows W ere Dry 
For the number of days the ows were dry, as shown in Table 2, 3, 
and 4, on an average there was little difference between the two groups 
for each of the four winter periods. Both groups w er,e dry for approxi-
mately the same length of time-12.2 and 1 2.8 per cent, respectively. 
Production of ) lilk and Butterfat and Total Digestible 
• Tutrient Con sumed per Day 
In a study of the production of milk and butterfat per day for th e 
two groups during t he four periods, it will be noted from Table 2 , ~ , 
Tnbl e 2.-SILAG E G RO U P: Body weights, amount of feed consumed, n u mber of days in m il l< and d r y, n u mber o f cl a ys carri ed 
c a lve s ancl amounc of milk ancl butterfat produced during fo u r w inter p erio ds. 
Weights(lbs.) Feeds ConsumeclTlbs.) No. Days in P erio d P rod uction 
----- _ . 
<11 
<11 1 I <11 Q) '0 <11 en C]) '0 C]) C]) I elJ 0 ~ >. C]) I ~~~ u2 
1 
+' ~ H ~, 
... P:i ~ en ,a 
* 
ol,..... Cow 
1 
'2 ... W t:l:..._ ~ :::! ...... ~ I +'C])_ .~ <11 
I 
'-' "'<11 r:: 0 r:: _ C]) _ .-4 V1..~ ,...... ~ ;; >'C]) C]),a 
'bO ~ ~ 'Z;; ~ !l::::~ !l ~b~ ~ » H> ~ +' +'-'0 I +' H_ <11 ..... '-' I '@ .... ~~ .~ H 
1 
;:s C]) r:: :;j H 0 I o·~;:S r:: 0 I ~ CIlCll ~ C]) I ~ fil 13 1 {5 I u 8t:lZ ·~ 8 1 H t:l uu 8 ~ , I 
1st Winte r P e r ioll- :Fc};.l'lm ry 11, 19~W to Allril 3 0" 192 6, Inclu s i ve-79 Day s 
W-7 ... ............ ..... .. ~45-11ru-·7T-/-123-4-.7--4-~1 260231 1891.61 1124.51 79 00 79 79 ..... ~ ... -1 -.-:-~ ---
W--12 ............ ..... ......... 1 1'136 1153 -283 1158.3 669.6 2820.0 2447.8 IG94.9 79 74 5 3209.9 3.71 1 11 9.:-)2 
B-4....... ...... ..... .. ... ......... 1390 1 1350 - 40 1 1263. 9 451.3 221 ·1.9 2214.9 1397.9 79 79 0 1889.2 2. 90 1 54.95 
A -42.. ....... ... "" ----.-- __ .1 l0 881 1083 - 5 I ]027.0 487.7 3039.4 1 1946.31 1253.51 79 20 59 53 743.0 3.761 27 .% ~-12.. . . .. -- .. --. -- --.-- ____ __ . 1 122] 1 1203 - 18 1340.6 662.2 2371 ,2 2483 .0 1 ] 5Ul:i.9 7U 79 00 65 2752.2 2.981 82.1.3 
E-L. _____ . " "" ________ __ .. 1 1378 13 56 - 22 1415.7 639.8 2554.5 2582 .31 1657.2 70 79 00 3120.0 3.201100.15 ~-14 .. -- -- .. -- -- . ____ ... .. __ .. 1146 1104 - 42 13]5.7 37 1.2 2214.0 , 2153.4 1353.4 79 79 00 2178.4 2.91 63.'11 
V- 2 .. . ----.-- .. -- ... __ .. __ .. __ 1578 U58 - 120 11323.7 698.8 3042. 01 .:.687.1 1742.3 \ 79 79 00 3419.0 3.361 115.1.3 Ar-~4.. ... .......... ____ .... ... . 1427 · 1290 - ] 37 1344.1 766.2 2770. 2 2691.2 1 1749.3 79 79 00 23 3872 .0 3.421 132.64 
E-I ...... ---- ..... ____ ... __ ...... 1159 1142 - 17 1311.3 445.0 2233 .2 2221.5' 1406.5 1 79 79 00 79 2612.6 2.7 31 71 .58 A-l~ . . ---- -- ...... .. __ __ . __ . 1429 / ] 338 - 91 1038.6 440.0 2737.4 \ 2107.8 / 1356.5 1 79 20.5 58.5 67 537.4 3.151 16.n 
r.rotal_· I. L __ . __ .. . __ . ____ __ __ . I l4 b::If 1 l;)1:SVJ I - 104 13773.61 5575.81 2805 4.1 i 2 5426·!' 1 162G5.9 1 869 667.5 /20 1.5 366 I ~43i53.7/ 3.221 784.27 Avg. per Cow -- __ .. __ .. .. 1327 1 1263 1 - G4 .0 125~.11 506. 81 2550':> '1 2311.5 1478.7 1 79 GO.68 18. 31 I 33.3 2212.1 .... I 71.~9 
A vg. per Cow. 1 I I I I I 1 I 
IW!' D_ay __ .. __ .... __ ..... __ . \ _ _ --_--1--=:1 _~~._8 ___ 6_.~ ~2._: _. _~.~ 18. 7 1 0.77 0.23 __ .. 28.0 1 ____ I O.:.JO 
2d Wintcl' P erioll- D c celllbe l" 1 . 1 926 to j}h"ty 9 , 1927, I n clusiye-lGO Days 
w -7 ........ · .. ··~ .. 1- 13581 -1469i- --l11-~-3940.41 725.1-/ 55 22.31- 58ID .7 1 3591~41 160 is o-. - 00- - 124 4184.8\ 3231 135.39 E -12............................ 11!J1 1232 41 3749.9 7G2.6 45 95.6 507.2 334:1.3 160 105 55 140 2109 .5 3.831 80.UO 
i.-4 ····· .. · .. ·· .. ·· .... ...... ·· ·· .. 
1
1 133[; 14951 1()0 3729.1 .... ... .. 1 5152.7 4866.5/ 2.9 03.2 1 160 160 00 154 1942.51 2.95 1 5LHJ AE - 42.............................. 1043 11971 154 3432.4 501.41 4021. 5 4728.4 2887.0 160 1 60 00 160 3631.3 3.311 120. liO 
-"-12 .................. :..... 13U8 1329 - 69 3799 .7 ]045.1 1 5400.3 5945. 8 ;)720.2 160 160 00 118 5945.8 3.17 188.G'I ~-L ........................ :::::~ 1356/1627 27.1" 353~.8 1 ~80.0 1 ~212.~ 4956.11 30~~. ] I 160 115.5 44.5 160 1545.5 3.611 55.9~ 
-2 .................. .. .... ...... ]583 1425 -158 2763.8 181.41 6101.1 1 4959.1\ 313:3.91160 100 60 96 25 71.4 3. 21 1 82.71 ~-24 ....... __ .......... __ ......... , 1407 1390 - 11 3895 .0 1254.0 5403.] 6222.6 3916.61 160 10 8 52 48 5044.8 3.20 161. 6"7 
A - . 7 ........ ................... .... \ 1142 / 1227/ 85 3560.51 816 .6 4409. 9 :'240.4 324 8.2/ 1 60 160 00 122 5708.5 2. 68 1 153.25 
- -13..... .......... .. ........ .. ... 1294 1374 80 3614.3 838.91 4&97. 5 , 54 75.9 1 340 0.3 160 160 00 160 5307.6 3.02 160.69 
TotaI=-10 ..... ~~ ... ===_ 13107 113 '1651+ 658 36016.9 1 7005.1 1 508H.'I 1 ~3G31.7/ 3315r.-.2 11600 1138 R~ G-121L5 -11282 137991.71 3.1511197.17 
Avg. per Cow ............. ' 1310 1376 + li6 3601.6 700.5 1 5081. 61 536 3.1 3315.6 1 160 1 :.;1.8 21.1 128. 2 3799.1 .. '1119 .71 A vg. per Cow 1 / I I / / 
per Day ........ .. .. ... :.: .. J_~~:.: ... ::I ~~.~ . 4.41 31.7 1 33.5 20 .7 1 .87 .13 23.7 .. .. .75 
I-' 
~ 
tx:l 
~ 
M 
>-:3 
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0:.0 
3(1 Winter Period-November 11, 1927 to Allril 30, 1928, Inclusiye-172 Days 
W-7 .. .. .... .. .. ..... ... ... ....... , 142311441 1~ 4251.3 1401.4 1 602?5 655 7. 9/ 4155.7 1221"'f2I 00 - 1119 75 40.4 3.341252.~4 
W -12 ... ..................... .... I 1215 132 7 lL 3808.5 769.1 5129 . ~ 5372.1 3327.9 112 164 8 152 39 64.1 3.84 152.66 
A. -42 ........ ............ .... .... . 1 ]20 9 1239 . 30 4072.9 875.1 5112.3 5705.613538.6172 1'72 00 172 4922. 5 3.30162.48 
E-l2.. ........ ...... .. .. · ...... :, ]413 1384 - 29 4119.0 ]084.4 5968.5 6136.6 3848.5 ]72 172 00 153 6368.0 3.131199.95 
E-L .......... ...... ............ I ] 363 ] 573 210 4168.9 584.11 5712.S 5669 .9 3471.4 172 159 13 172 3516.1 3.51 12 3.4-1 
IV-2 ... .. ... .... ..... ... ···· ······ 1469 1355 - 114 2835.4 G87.G 6189.2 4565.2 2860.7 172 119 53 119 1979.9 3.16 62 .66 
A-24.. ........ ..... .. ·········· ·· i 11 39 1325 - 114 3205.4 909.6 1 5927.6 5133.9 3243.9 172 112 60 10 6 3146.4 3.34 105.40 
A-Ia... ............ ··········· ·· · 1117\12581 111 3858.3 1041. 8, 4834.0 5595.51 3505.01 172 I 172 I 00 I 00 I 5423. ,1 2.98 162.06 
rc. ot:.ll.-8.= ... = ..== ' IO??Sil0~~2 l + 224 30319.7 1 72 53 .1\ 44900 .8 i4736. 7\ 27951.7\ 1376 \1242- \134 \993 \ 36860.8 \ 3.31\1220'I9 Av g . per Cow .. ...... ..... . , 133-1 1 1.) 02 + 28 3789.9 90 6.6 5612.6 5592.0 3493.9 172 155.2 16.8 124.1 4607.6. .... 152.,,9 
Av/!,". pe l' Co,,", I \ 
per Day .... ... .. ··· ···· ··· ·· _ ········1 ·· ··· ··· 1 22.0 5:.? 32.6 32 .51 20.31 1 1 .9 1 .1 1 .... 1 26.81 ···.1 .89 
4tll WilltCl" Pel.'iotl- NoyelllJlel' 11, 1928 to Allril 30, 1929, Inclusiye-171 Dnys 
W=7 ... ... .... .. ..... . ······· .. .. 1:445 1 1 61 6-,--171--- 3539 .8 000 
W -l2.. ............ ··.· ···· ······ ] 2 16 1lli - 99 3389 .8 971. 0 
E-25 ..... ............ ····· ··· ··· · ] il40 1526 186 3531.7 708. 8 
A-42 .. .. ..... ... ..... ··.· ··· ····· 1274 1262 1 - 12 3834 .3 949.2 
El-12 .......... ........ ···· ······· I 1414 1~2~1 ~ 1 ~9~1.~ 9~~.9 
E-1 ................. ·.·.·········· 1 1424 1 Hlll i I n 39b. 7.3 730 .4 
A-103 ....... ...... ···.·········· 1108 1 ] O;JJ 'j - 77 2952.6 00 
\V-2 ... ... ... ............ ...... 14G(l : lUGl 192 3433.7 00 
A-24 .. ... ....... .... .. ... ···· ·· ··· 1. ;HJO 1 160 8 218 3610.3 00 
T otal-=9 ........................ ,-J 2080-1 ] 2860-/ +'780 - 1- 32210li \ 434"7.3 
Avg'. per COW . . . .. ... . .... I 1H2 142 8 + 86 3578.9 483 .0 
Av/!.'. per Co w 1 
n·e r ya:)~· · ::.:.::···.:.:::..:.··_· _ ···_=_·L·:~···_=_I__ .... ---.2_ 23.2J _~ 
1 58 89.7 4731.2 1 28 33 .61 171 1 171.0 \ 00 1 171 20 81. 4 3.641 75.86 
1 4909 .0 5223.7 3292.4 171 1265 44.5 150 3007.1 4.111123.71 
1
544 1.0 5251.3 3266.5171 154 .0 17.0 171 29 64.3 3.79112.58 
5158.3 56 73.7 3548.5 171 171.0 I 00 146 5175.7 3.35 173.51 
5761.1 5973.2 3'741.6 171 17 LO 00 146 5948.1 3.06 182.20 
5800 .4 5755.7 3566.8 171 163.0 8 171 3868.1 3.58138.57 
4512 .] 3844.6 2295.011 71 171.0 00 107 274 '1 .1 3.19 87. 8G I 5921.2 4642.3) 2784 .2\ 171 \ 151.0 20 171 732.5 3.11/ 22. 81 
1 5530 .; 4704.5l 2808.6 171 15LO 1 20 ' 171 689.1 2.821 19.49 
4 8 92~ . ~ 4580 0.2 \ 28137.2\1539 \1429 .5 1109.5- 11429 127213.4\ 3.44 1 936.5-9 543<>.9 5088.9 3126.3 171 158.8 12.2 158. 7 3023.7 .... 104.06 
! 1 
___ 3~.~ _ 29. 7J _ 18~_1_~~ .07 .... .... 17.7 1 .. ·.1 .6 1 
SUIlLm:lrY of the Four Winter Periods-5384 Cow Days 
Grand'1'otaJ-31r.-:-······15 04G2 151420 1-=t-----n-58 1112 320.S 24181.3 11726fJ5.4 1695 95 .51105511.015384 14727.5 1656.5 14070'112639 9.61 3.~7T4138. S 2 
Gen. Avg-. pe r COWm. 13271 1353 1+ 25 .2 2~55.8 63G.3 1 454 ·LG 4463.0 1 2776.61 141.6/124.4j1.7.2 ]07.1 3326.3 .... 1 108.91 
Gen. Avg-. p e r Cow ! 1 I I / I I p er Day ____ m. ____ .. __ .m..: ·-------1 . __ m. .1 8 20.9 4.51 32.1 31.5 19.6 1 .88 .12 ______ .. 23 .5 .ml .77 
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Table 3-PULP GROUP: Body weights, amounts of feed consumed, number of days in milk a nd dry, number of days cows carrIed ~ 
calves, and amount of milk and butterfat produced during four w inte r period s . 0') 
-
1- - Wcight(lbs.) I F eeC!s Consumed (l bs.) Days I Production - - ~ - -----
- !----- --'1- - 1 
I 
.S I 
b.O 
..... C.S~ ~ VJ til 1 ..... ~ C1l ,o ..... 'C I b.O (Ij .~ r-. c:j C1l Qr-.C1l .... ~ C1l 
.S 112 .... Cow 0 .... !Xl ~2&: ..... C1l o I >. <1> ~,. , I r-. ~ ::: ~ .:::~ ~ ,!4 ': <l> r. 'bo ';j ~tIl ';d '@ ..... 0. ~ r-.I> tfli • ...... 00 ..... ~~ ~~~ .~~ ~ ..... 1 >. @~ :;::2 0 ::: (ljo :;J r-. 0 c~ A C1l~ I ~,o !Xl I ~ 0...:1 0 8?;-1j 1 QZ~ 8 ! ~,2j 00 1 ~8 8--- !Xl 8 I 
-
-- -
1st ' Vintc!." Perioa- Fcbruary 11, 1926 to A I~ril 30, 1926, IllClllshe-79 Dnys 
A- 17 ............. ......... , 1246- / 1265-1 I!) 1375.!)-1 - 05'8.8 6456.8 25-1f:KI-:t69-5.31 79 79 
I ·~-~ ............ ... . ...... . .. 145] ]381. - 70 1300.5 1 873.8 7438.5 2742 .3 18!)0.9 79 79 
1 ~-10 ...................... ] :~~R ! l!~:3!J - $) 13~2.51 521.~ 6987.6 242!l.6 1 635. 1 1 7 !) 79 
1 ... - 8 ...... .. ........... ·· ··· 1I h2 / 1()fi4 - ]08 10.)0.2 1 54.0.1 4511.8 1945.3 ]307.4 79 :{2 
]0-11.... .. .......... ... ... ] 2 7 8 I ]2 22 1 - 56 1405.4 1 84'1.13 6577.3 2718.8 1850.7 '(9 'j !) 
E -2 .... ....... ............ . 1!{80 1:~~7 7 1278.8 1 439.1 7103.4 2290.2 ] 543.3 79 7 fJ 
47 
l~-] 3.. ........ ......... .. 11 'l3 1 11.17 II - 71 1 <l46.0 1 563.1 60 12.1. 2260.!l 1525.0 79 79 
\v-] 0...... .............. I rJ 1:3 1513 0 1330.7 1 477.~ 7887.0 2460 .3 1665.1 'i 9 79 
F~-3 ... .. ... . . ... . .... ..... . I a 03 1 1] 63 ! - 140 12!)4.7 1 504. :1 6801.0 2332.8 1572. 8 79 1 79 
E-6.......... .... .......... 1 ::5!) 1135 - 224 970 .1 1 545.9 7019.4 20 95 .9 / 1452.2 79 67 I ] 2 
A-9........... ..... .... .... 1271 I 1395 124 1139.3 1 6536.4 1708 .. 0 1117.2 70 79 
To.t a l-11 ....... ... .. : ]44.99 113!l71 -528 ]:{803.1. 1 5!)6!).!1 , 7338'-'3 25495-:-6 1 1 72G5. 0 \-869'1- 73T 11f8 --I 
Avg.p e r Cow...... .. . I :H8 11270 - 48 1254. 8 1 542.6 1 6G71.0 2317 .71 1568. 6 79 (:6.5 12.5 
Avg.per Cow 1 I 1 \ I I per Day ... .... :.:::: I 15.9 1 6.!) · 84.4 29.3 19.8 1 .84 , .16 1 
2tl WiJl tt~r Perioll-])eccmber l. 1926 to M n y 9 , 1927, Inclusive-laO Dnys 
A. -1 C" ~""'''I--1355 --I 128ll 1-- 69 2872.0 1 76!l.] 1l.586.8 4583.11 3018 .2 lGO 106 54 
.ill-9 ........................ 1:1'14 1384 70 3756.0 1 818.3 12263.6 5509.3 3567.0 160 105.5 54.5 
.ill-10 ... ..... ........ ... . 1 1:Hi 7 162 1 \ 254 3891.3 1 12279.7 4895.0 30G3.9 16 0 ]23.0 37 
E-8 .......... ... ....... ... . 1055 1172 117 8146.7 1 751.1 9869 .8 4630.7 29(19.6 160 160.0 
.ill-l1-....... .... .......... 
l 
1230 I 1.165 I 135 3536.3 1 !l71.2 11593.4 5373.G 3503.4 160 160.0 
1l:-I3....... .. ... ....... ... 1264 I 1216 I - 48 1 3499.3 1 ]2 93.0 1272 2.5 5753.8 3807.3 16 0 101.0 1 59 
W - 10... .. . .... ......... 1649 140 5 I - 244 3193.6] 387.1 ] 422 5.4 5723.6 38 45.0 160 142.0 18 
1£-6 ...... ......... ........ ,1 ]2 87 11114 \ - 173 2432.6 1 90:U 11949.6 4312.9 2917.3 \ 160 90.0 70 
A-9 ........................ 1206 1311 105 3405.7 1 619.1 1]455.1 4921.0 3177.01 160 , 160.0 
Avg.pe r Cow .... ..... 1303 131!l + 16 33 03.7 1 834.7 : 119 93.91 5081.4 3322.0 1 60 127.5 32.5 
Total-=-!) .. :··· .... ·~·:11-11727-1' 1 18f4 1- + 14 7 1 29733.5 1 7513 .1 ~45T145'f33.'0-1 29898-:-7 1 144 0 IliT7-:-5- 1292.5 
Avg.per Cow I I 
per Day .. _ .......... ! . .. . . ... . ., . 20.61 5.2 ' 75.001 31.7 20.8 1 I . 8 .2 
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37072. 1 13. 27 11213.Gf 
411 9.1 .... 1 134 .')3 
25.7\ .... \ .84 
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8(1 'Vinter Periofl-No,·enaber 11, 1921 to Altril 80, 1928, Inclusive-112 DRYs 
A- 17 ....... ........... .... 1326 1441 
E-9.... ....... .... .... .... . ] 344 16 37 
E-10....... .. .... .. .... .. 1499 ]514 
E-8... .. .. .... ... ...... .... 1196 1214 
E-1L... ....... ... ....... 1276 1305 
E - l3..... .............. ... 1302 1290 
W-10...... .... ...... ... .. 1382 1521 
A-9...... ...... .... ... ..... 1480 1259 
Total-8...... .. ... ... ... 10805 IIIT8T 
A vg.p e r Co v .. · .... ... .. 1350 1397 
Avg.per Co w 
per J?ay .:.:::.::...... . ... 
115 
293 
15 
18 
29 
- 12 
139 
-22 1 
+376 
+ 47 
3476.0 I 10273.2 4409.7 2769.5 172 167.5 4.5 172 
3745.9 1 66S.6 11275.7 5381.7 3488.6 172 114.5 57. 5 172 
3702.6 72 8.!l 11592.9 5434.8 3540.2 172 125.0 47.0 164 
3954.0/ 99-1.4 10157.1 5732.6 3726.0 172 172.0 170 
4262.6 1 127 6.0 10592.4 6321.7 4130.8 172 172.0 47 
4892.6 1 73S.IJ 11867.9 6564. 3 4187.3172 172.0 
3498.5 868.6 10905.6 529 2.2\ 3470.9 172 133. 5 38.5 136 
3275.2 1 1292.3 10007.7 / 5363.9 3577.61 172 156.0 1 6 99 
'1- 308 07.4·1 G567.1 - 86672.5 1 44500.9-1- -28890.911376- -11212.5 1163.5- 1 96'01 3850.91 820.~ 10834.0 5562.6 3611.3 172 151.6 20.4 120 
/ 63.00 32.3 21.0 1 .8 8 .12 \ .... 
22.41 4.8 ; _ _ _ _ ______ _ ._ 
2170 .812.851 61.!J 8 
2237.0 3.06 68.li3 
2780.1 3.44 1 95.7 8 
6607 .7 12.82 1 186.56 
6658. 7 13.6 2 1 241.55 
3660.0 13.501 12 8.24 
4701.2 13.11 1 146.66 
6114.0 13.3 81 207.04 
34929.5 13.25 1113 6. -14 
4366.1 1 ."' 1 142 .05 25.4 ... . .82 
- / 
4tll Winter Periotl-Novcmber 11, 1928 to Al)rll 30, 1929. Inclush·e-171 DRYs 
.. ........ .... 1409 109 3575. 51 438.6 9076.6 4758.6 3030.5 '7'- -' 59--"---'7'- -3324'T.07 1 102. '" 
1496 195 4429.91 836.0 10188.3 6038.1 3869.9 171 171 .. .... 171 5136.9 3. 03 \ 155. i 2 
1188 1 67 319 7.21 660.1 7898.5 4475.2 2886.4 171 171 .- -- 171 349 6.5 3.08 108.04 
114 6 - 72 3245'0 1 !l4S.7 9512.9 4975.4 3275.4 171 171 94 6121.0 2.891 177.11 
1285 - 232 3252. 0 1755.] 10266.2 5802 .8 3935.9 171 125.5 45.5 40 719 8.] 13.911 28 J. !l 8 
1071 - 35 3553.81 1447.7 85 93.7 5598.0 3708.1 171 171 _ ... 5621.2 3.671 206 .66 
1399 102 3821.51 85 4.0 9869.6 5459.8 3538.3 171 171 171 474 2.5 3.3 7 1 1 60 .~ 1 
1711 
_ L 15 8 370 8.9 1 11983.7 4839.9 3064.1 171 162 9 171 1331.9 13.12 1 41.li:3 1200 -269 2990.31 1181.1 10317.9 5050.3 1 3389.6 171 163 8 84 5762. 81 3.53 1 203 .S5 
: --- -- .. . -. - - . .... ~ ... . ~ .- - - -
! 
A-17 ... ~ .... :. :.~ .. .... . 
E-9 ..... .. .... .... ........ . 
E-31 ... .. .. ... .. .. .. .... . . 
E-8 ... ... ....... ..... ..... . 
E-1L ... ...... .. ........ . . 
E-28 ....... .... ......... .. 
E-13 .... .... ..... ... ... .. . 
W-10 ..... .. .. ........ .. .. 
.A-9 ... .. .. : .. ~~.:.::.:.:~:.. , __ 
'ro tal-9 .... ......... .. . 
Avg.per Co w ...... . .. 
Avg.per Co w 
p e r Day .. .. ........ . .. .. / .... I 20 .6/ 1
46998.1130698.211539 11464.51 74. 5110731 5222.0 3410.9 171 162.7 8.3 119 
._~_, O _ _ 30.5 _ ~. } ... . .95 .05 __ 27~ 5.:\1 .93 
SunlltlRry of Four ,\Vinter Periods-:J224 Cow DRYS 
G ran-iPl'otri.l- :n \ 488 13 /48!J3 1 -I U 8 \106118.1128166.1 1 355707.1 1162727.61106742.815224 14555.5 1668.5 13158114585 0.6 /3 .281 478 3.:) 6 
Ge n.A vg. \ 1 I , \ \ \ \ \ \ \ \ I pe r CO\~ ... ......... .. .. \ 1319 1322 \ 3 I 2868. U/ 761.2 \ 9613.7 4398.0 2884.9 141.1 12 3.1 18.0 85 3941. 9 t ."'1 129. 29 
Gcn .Avg . I 1 . I , reI" Cow p e r D ay.. .02 20.3 5.4 i 68.1 / 31.1 / 20~ 1.0 1 .S7 .13 1 . ___ 1 27.91 .... 1 .91 
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T:lhle 4-SILAGE AND PULP GROUPS: Summary of four winte r feeding periods, showing body weight~(gain or loss), amount of 
feeds, amount of dry matter and digest ible nutrients in the different feeds, total days, days in milk, days dry, number 
of days cows carried calves, and amounts of milk and tlutterfat produced. 
Weights(lbs.) 
-1- Feeds(lbs.) l .f-~-I Alfalfa Grain 
Winter ~ s:: Period 8 1 '~ . I .... 0 
• <1l 'd i::1Il 
o III s:: '-1Il cdo 
riI C'lH 
f~~l{I:~! :~!::?! , ·~tll~~ l~!!! ! !!!~ 
Gen. Avg. 
per Cow ........ ......... ....... ......... .. ... .... ................ ........ .. ...... ..................... .. 1327 
Gen. Avg. 
per Day .. .. .. .. .... ... ...... ..... ............. ....................... .......... ............. .... ....... . 
~ e n. Avg. . 
100 lbs. l\llill( ........ ........ .. ................. ....................................................... .. 
1 l b. Butterfat ....................................................................................... . 
--'---' 
Silage Group 
en. Avg. I 
p e r . Day ... .. ....... ... .. ....................................... .. ....... ~ ..... :'!.......... .. .... . ...... .. .. 
1 Oy~.l ~~u~~~ ~I~ a t::::::::::::: :::::::~~~~~:~::::::::~:~~~~~:: ·~:~~:::::~::::::::::~:::::::::::::::::::::. I :::. 
13 53 1+ 25.2 
-528 
+14 7 
+37G 
+123 
+118 
.18 
.7G 
.23 
+ 3.2 
.02 
.08 
.02 
'd ~rn 'd ~2 <1l .o~ <1l S .~ s:: S ._ s:: .... 
...... <1l .... ~<1l ~ <1l rn ...... ;::s <1l rn·~ 
rn +' <1l .... rn ~ <1l .... 
s:: >,+' b,Q .... s:: >.~ b,Q+' 
0 .... cd .~ ~ 0 .... cd .~ ~ 
0 A~ AZ 0 A~ A 
13773.'1'2588.'17106.8 5575.8 5039.'13913 .• 36016.9 32919.0 18584.4 7005.1 6332.1 4917.2 
303] 9.7 27711.7 15644.5 7253.1 6563.6 5258.1 
322] 0.6 29440.0 16620.2 4347.3 3934.1 3151.5 
~------
112320.8 ] 02659.3 57055.9 24181.3 21869.7 17240.3 
2955.8 2701.5 1525.1 636.3 575.5 453 .6 
20.9 19.1 10.8 4.5 4.1 3.2 
88.0 81.2 45.8 19.1 17.3 13.G 
27.1 24.8 14.0 5.8 5.3 4.2 
--- - --
1'3803.'1'261'.517121.715969.3 5305.7 4190 . ] 29733.5 27175.9 15 342.0 7513.1 6791.4 52 73 .~ 
30807.4 28157.6 1 5896.3 6567.4 5943.1 4761.1 
31774.1 29041.2 16394.9 8116.~ 7344.7 5883.!) 
- -.-
10611 8.1 96900.2 54754.9 281 66.1 25474.tl 20108 . !) 
2868.0 2621.3 147£1. 8 761.2 688 .5 543 . ,1 
20.3 13.6 10.5 6.4 4. 0 3.~ 
72.7 66.5 37.5 19.3 ] 7.:' 13 .8 
22 .2 20.3 1 Vj 5.9 5.3 ~ . ., 
(Continued) 
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S uc-cu l e n ce 
Winte r 
P erio d 
S ilnge Group 
li' irst ------ ------ -------------------:----- --------------- 1111 2 8054 _1 Secon d ____ ~__ _ _ _ _ ___ _ __ _ _____ _ ____ _ __ ____ _______ ____ __ 10 50 81 6_ 7 T h ird ______ __ __ __ ______ __ ___ ______ __ ___ ____ _______ _____ 8 449 00. 8 
Fourth ______ _____ ___ __ ___ _______ _____ _____ __ ______ ____ 9 413 92 3. S 
1 _ _ I Days (No .) 
- -
r a nd T otal 
Gen. Avg_ 
37 1355 707.1 14 026 2.5 131 879.0 116 2 727.6'1 106742. 81 522 4 
pe r Cow _ .. _._. ___ __ ____ __ . ____ ... __ ____ ____ ___ __ _ 
( ;p '\. A v g'. p e r D ay ____________ __ _____ _________________ ___ __ _ 
Ci e n . A vg. 100 l bs. Milk _______ ___ ___ ___ ______________ ________ , _._. 
1 lb. Butterfat ____ __ ___ __ __ _________________ __ __ 
961 3.7 
6S.1 
243.9 
7 4.4 
10 88_ 1 
7.7 
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8.4 
8 61. 5 
6.1 
21. 8 
6. 7 
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31. 1 
111. 6 
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1.0D 
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and 4 that the only time the silage cows produced more milk and m ore 
butterfat per day per cow than the pulp group was during the third 
win ter period, the only winter period in which th e two groups carried 
calves for approximately t he same number of days-124.1 days for the 
silage group and 120 dayS' for the pulp group. This is the only on e of 
t he four periods in which the silage group milked as long as the cows 
in the pulp group. 
A study of the daily amount of total digestible nutrients consulll fl d 
showS' that in every case the pulp group during the four winter periods 
consumed more tota l digestible nutrients per day, than did the ilage 
group. Th :s was to be expected because g:-ain was fed according to 
production; si nce the production was higher for the pulp group , this 
group would naturally be expected to consume more f€ed. Using 
" Statistical lY.'e ;h ods . .. .. " by Gould en (4) and applying it to he 
daily amount of total qigestible nutrients consumed and milk and 
butterfat produced by cows' of the two groups, the odds fall be twee n 
10:1 and 20:1 that the pulp group consumed more t otal digestible 
nutrients per day; the odds that the pulp group produced more milk a~rl 
butterfat fall between 5: 1 and 10: l. 
Diffel'ences: Body "'eight, Time Carrying Calves, and 
Production of l\'lilk and Butterfat 
During the four winter periods, as shown in Tables 4 a nd fi. r he 
silage group on an average made a significant gain in weight of 2::), 2 
pounds per cow per winter period as compared to the 3.2 ponnds gain 
per cow for the pulp g:·oup. The silage group also carrled calv t'ls 
107 .1 days per cow as compared to 85.3 days for the pulp group, or 21.3 
days longer. 
A study of the production of milk and butterfat for the two group,> 
of cows for these same w inter periods shows that the pulp g:'OUP 
produced 3941.9 pounds of milk (containing 129.29 pounds of butter fat) , 
exceeding the s'ilage group in production per cow by 615.6 pounds of 
milk (containing 20.38 pounds of butterfat) for each of the \Vinr , 1' 
periods. 
This difference in production of 615.6 pounds of milk and 21', :3 
pounds of butterfat per cow per winter period for the pulp group is not 
consider ed to be due t o the pulp contained in t he ration, as compa r e'l 
to silage, but r ather t o the fact that the cow in th e pulp gro up caD-
"umed more diges tible nutrients, as previously cliscu 'ved, and that th e 
cows in t he silage group carri€cl calves for a lon ger period of time. 
'I'1I11!e u.-s n.AGE AND P U LP GUOl.'PS: Av I ag- ga in or loss in w e ight p e r 
co w fo r each of the four , ' inte r feed ing- p e riods. as w 11 as t.he 
av e rag-e for th fOUl- ,,' int r p ri o us omb in d. Th e differen e s in 
f'very c as fo ll o w e d ] y th e il' xp f' l"i m nta l rror, (Sou r ce of ('la ta . 
T abl e s 2 a n d 3.) 
\VintC'l" P ri ds 
Firs t 
Se ond 
Thirrl 
F o urth 
A " p r::1g-e 
Wint er P e ri ods 
W e ig ht D i ff e r e nc sO ] s,) 
Silag'e Gro u p Pu l p Gl:auP--1 ----r:iTff e r n c e 
Gai n Prob-
r and abl e 
Loss Erro r 
-64 
6f, 
2S 
86 
25.2 
± 3.2 
± 3,03 
± 3,11 
± 2. 53 
± 1.53 
Ga in 
o r and 
Loss 
- 4 
] 6 
47 
1 3 
Prob - Grlin Pro l , · 
ab l e o r and ::1bl e 
Erro r L os' ErrOl' 
± 2, 53 -16 ± 4,14 
±i:l .2::: 50 ± 4 ,4~ 
± 2.Sfi 19 ±4. ~ :? 
::.+.: 2.16 73 ±3.:~:? 
± ],3 7 22.2 ± 2. 0,j 
WET B EET P ULP COMPARED WlTH Con - !SILAGE H i THE DAIRY RATION 21 
Carrying calveS' for a longer period of tim e, by the silage group, 
may have had the effect of retarding milk production because of the 
effect of gestation, as discuss'ed by Eckles (2). 
The gain in weight of the silage group over t he pulp group apparently 
was not due to the ration but to the incr eased number of d ays the 
silage group carried calves and to the greater number of calves 
producEld by the silage group during the experiment, as shown in Table 
21. 
DaiJy Alrerage of }, eeds onsumed and Amount of )[ill.: 
and Butterfat Produced 
Table 7 shows the daily average for the four winter periods for both 
silage- and pulp-fed groups. It also indicates amounts of feeds, dry 
matter, and total digestible nutrients consumed, the amount of milk and 
butterfat produced, gain or loss in weight, and the percentage of days 
the cows wer·e milked, were dry, and carried calves. 
'1'able (I.-SILAGE AND PULP GR.OUPS: Numbe r o f days CO '\"S ca rrl e d cal ve s 
durillg the four winters. 
Silage Group 
WInter Period(days) 
'o ,v 1st 2d I 3d 4th Total 
--
W-7 ; ~ ; 124 119 171 493 I W-12 ... . 140 152 150 442 
E-4 .... i 154 
---- ----
154 
A-42 53 160 172 · 171 556 
E-12 65 11S 153 146 482 
I 
E-1 ! 
::::1 160 172 171 503 W-2 96 119 171 3S6 
A-24 i 23 48 I 106 171 348 I E"7 79 ; 122 .... ._ -- 201 A-13 67 . 160 .... 
----
227 I E-2 5 .... - -- -- _ _ e • 171 171 
A-103 
---- ---- ---. 
107 107 I E-14 , ····1 .... . --- .... 1_ - 1 - - - - -- 40~~ I Total 366 ! 1282 993 1429 
Cow 
A-17 
E-9 
E-10 
E-S 
E-11 
E-13 
W-10 
E-3 
E-6 
A-9 
E-31 
E ~2S 
E-2 
T o tal 
Pulp G roup 
- Winte l:- "P e l'iod(tluys) 
.. - . . - -
1st 2d "(1 4th 'ro t.:d 
-- - - - - -- --
.. -. 124 172 171 467 
.-.. 101 172 171 444 
-- --
160 164 ._ .. - 324 
42 160 170 94 466 
_. -. 160 47 40 247 
15 54 136 171 376 
55 13 
----
171 239 
__ e. _ .. _. 
._--
----
•. 0. 
7 65 . . .. ..0- 72 
79 90 99 84 35 2 
. _ .. -
.. .. 0 .. 
----
1'1l 171 
\ .... ..... _ .. _- --_ . ._-. 
. -_. .. ..... 
_ .. _-
----
.. ---
-- - - --
19 92 7 960 1073 315 8 
According to Table 7 , the daily :-: mount of a lfalfa consum d by th e 
t,,,"o groups of cows was a pprox:ma tely the sam e (20.9 pounds for the 
s ilage and 20.3 pounds for th e pulp group ) . Even though the pulp group 
consumed 2.1 pounds of pulp for each pound of silage consumed by the 
s ilage group, both group cO:1sumed approxima tely the same amount of 
alfalfa hay. (The common belief h as been that pulp-fed ows eat less hay 
t h an do cows r eceiving silage.) 
T:llJle 7.-sn,AGE AND PULP GROUPS: A v e rage 1 e r day of t h e a mo u nts o f 
f eed co n s u m e d , gain s in VI" ig ht , pa r·t o f d ay in m ilk , d r y a n d carr:,, -
in g c a lf, a ls o am o unts of milk a nd bu t t r fa t pl'od u d . (An av r -
a g e in e a c h c a s o f 53. 4 a nd 522 4 c ow d a y . , r espec ti v l y . ) 
Pa r t o f D ay [p r Od u ct io n 
----
F e eds ( lbs.) ( % ) O bs ) I ui 
- ., 
I 
-
,!:) 
0 ~ CI1 bJJ Z .0"'" >= c:~ .- ~ ._,.c . ~ ~ I I.. 
..... (1) 1 I.. Ul ..... C ~ <I) ~ Ul ._ ;:., ~ c.~ ~ ~) ~ <1) 1.. ~ I ~~ .~ e .~ C)C) ;:., ..... .~~ >. ~ ~ .;;;<1) ..... \.0 ;:l~ I-; ell I.. ~ d~ 0 -~ :? {) I :J Q) A~ ! h Z ~;g l A l.c.; ~ ~ I I 
Sila ge II 53 4 1 32.1 1 
·----:1'"l.51T'l·~6"(· 
.1 2 \ .751 23 .51 .77 1 .1 8 P ulp 5224 1 68. 1 1 31.] I 20.4 1 .1 3 .6U I 27. 91 .fl l i .02 
22 BliI.LETHi . 239 
The pulp group consumed 0.9 pound of grain more than did the 
silage group, which was to be expe t€d, grain being fed according to 
butterfat production . The daily production of the pulp group exceeded 
the silage group by 4.4 pounds of milk and by 0.14 pound of butterfat. 
The silage rations, as calculated, contained 0.4 pound mor€ dry 
matter, while the pulp ration contained 0.8 pound more t otal digestible 
nutrients. Of this O. pound more of total digestible nutrients consumed 
daily by th·e pulp group, 0.6 pound of it ame from the extra grain that 
was fed. 
The milking and d:'y periods were : ILJP ~'oximately the same for both 
groups. The silage group carried calves 0.15 day longer and gained in 
weight 0.18 pound per day, as compared to 0.02 pound gain for the 
pulp group. . 
Taking daily production for the two groupS' as being equa l, the gain 
in weight of 0.16 pound and carrying calves 0.15 day longer per cow 
by the silage group, balancing the higher production of 4.4 pounds of 
milk containing 0.14 pound butterfat per day for the pulp group, it can 
be said that 2.1 pounds of pulp replaced 1 pound of corn silage in the 
dairy ration, as fed during four winter periods, :when the wet beet pulp 
and the orn silage had an average dry matter con tent of 11.5 and 26 
p'er cen t for each, as shown in Table 9. 
Ta ble 8 shows the daily total amount of fee d consum ed (total dry 
matter a nd total digestible nutri-ents) by the two groups as well as the 
percentage of the total daily ration made up by the different f eeds. 
'l'able 8.- . JLAGE AND p rLP GUO PS I v r age amount of feed consumed 
per day a nd amount of dry matter and digestible nutrients supplied 
by th differ nt feeds, a s well as percentage of · t otal daily 
rations mad up b y d iffer nt fe e d for !(\11'r wmt rs(52 4 an d 5224 
COV~T d ays, r espec ti vely) . ( ource of data, Table 4) 
I 
- ilage Group Pulp Group 
-----,- Dry - IDigestibl / Dry- \Digestfble 
~mount __ Ma~t I ' I Nutri e nts l\1att r utrients 
F eds 
I
l hS. 1 0/" I l bs· 1 o/c Ilbs. 1 % Ibs. 1 % I lb s:r-%l lbs. 1 % 
Alfalfa -- 2() .91 :\6-:-34119.] 1- 60.441]0. I 55.10 20 .3 1 21.fi4 11 ' .6 1 59.fi~1 10 . 5 1 51.47 
Grain 4.5 1 ]7.82 4.1 12.97 1 3.2 / 1G .32 5.4 1 5.75 1 4.9 1 15.70 3. 18.62 
c:u cu l en c e 32.1 1 55. 2 1 .4 1 26.5 5. 6 2 .37 f:i .11 72 . r.0 7.7 24.67 6.1 1 29.90 
'rotal 1 ~51 {OO-1 3 -CR I 1-0-0-1 19.6 1 100 !) ~. x I 1()n 1'fl1.lfClr io- 120.4 1100 
While the rations were ca lculated in such a manner a to fe ed the 
same amount of dry matter in beet pulp as was fed in the silage, the 
average of 6 .1 pound of b e t pulp t h at was f.ed per day contained 1. 3 3 
per cent more digestible nutri ents and 1.91 per cen t less dry matter than 
did the 32. 1 pounds' of corn silage whi h was th e average daily amount 
fed the corn silage group. 
Percentage of Dry Matter in Corn Silage and 'Vet B eet Pulp 
Table 9 shows the percen tage of dry matter contained in the c o~'n 
s·ilage and the wet beet pulp as fed during th o four winte r feeding 
periods. 
The differ en ce in dry 'ma ter content of the corn silage · for th e four 
winters, as shown in Table 9, checks with the maturity of th e CO:'n for 
the fou r years at s i1o;n g time as di sC' us-s r d under F eed U ed(page 9). 
Th e yea r(1927-2 , the th ird ye::lr of the exper im ent) the corn was fro ted 
and it , 'as necessa ry t o replant. it showed fl.le lowes t dry matter con-
tent of 23.3 pe r en t because of th e lack of ma~urity at harves t time. The 
average dry' matter content fo r t h e four winter s was 26 per cent as' com -
pared to 26.3 per cent dry matter as r ep rted i ll " F 2ed and Feedin g" by 
Hen ry and .10rrison(5 ). 
WE'!' B EET PULP C OlUP_\'RED WITH ' CR ' ILACE I THE D AIR Y RATION 2:S 
Table 9.-Pe r centage of dry matte r contained in the co rn silage and wet bee t 
p ulp du ring the four winter p e riods. 
P e rcentage Dry l\latte r in 
- -inters Corn Silage Wet Beel :t> ulp 
First I cond rl'hird \ Fourth First I Se o nd I Third Four t h 
-------
Test No. 
1 26 .3 26 .3 23. \ 23.0 11.9 .7 10.4 12.5 2 28.1 27.6 27.0 27.9 12.0 9.4 10.3 11.5 
3 30.1 31. 4 24.8 28.1 10.5 9.7 11.6 11.6 
4 26.2 34.4 21.6 23.7 9.4 10.5 13.6 12. 7 
5 27.5 2 .7 24.6 24. 5 10.2 11.4 11. 9 11.3 
6 27.4 31 .5 20.6 24.a .5 10. 10. 1) 12.1 
7 28.0 21.4 22.5 26.2 8.8 12.7 I 1l.2 11. 4 
28 .6 28.4 19. 5 :~5.1 10.2 ]1.0 10.9 12.5 
9 
----
23.5 22 .9 27 .1 .--. 12.5 12.1 12.2 
10 . . _- 29 .4 22.2 26.4 
--- -
1U! 12.7 13.0 
11 _ __ a 27.5 23.5 2 .0 
----
12.0 14.6 12.6 
12 . . _- 31.S 22 .S 26. I ---- 1l.5 13.9 11.3 13 
----
28.8 24.4 25.8 . --. 11.3 12. 13.6 
14 
----
30.6 22.8 25.5 1 ---- 9. 7 11.7 !l. 1 
15 
----
25.7 21.8 25.0 I _ _ _ a 11. 1 3.4 11. 
16 __ e . 27. 27.6 25. 3 ._-- 10.2 10.5 12.1 
17 
----
23 .8 ___ a 25.9 _._. 10.8 .--. 14. 1 
I S 
---- ---- .- -. 1S.8 ---- .... ---- 13.1 
-~ 2:::.3 " Av e r age 27.8 28.3 25.4 10.2 10.9 12.0 . 12 .1 
4 -Winte r I A v erage I 26. 0 11.5 
Th average dry matter content of the wet beet pulp for the fo lr 
winter periods, a s'hown in Ta ble 9 . was higher in every case than the 
9.3 per cent dry matter for wet beet pulp reported by Henry and Morr i-
on ( 5). This difference can he explained by the fact that in all but a few 
cases the wet beet pulp had been hauled and stored for at least a few 
days before 'amples were taken to d-etermine the dry matter content, a 
loss of water taking place during the intervening time. It was necessary 
to sample the pulp to determine its dry matter cont·ent at various times : 
While it was being hauled , near the close of t he first winter, at the be-
<Tinning of t h e second winter , and n ear the close of the fourth win ter 
period. The dry-matter content of the pulp was considerably lower at this 
time, as shown in Table 9. During the time t he pulp was being hauled 
th sixth alld seyenth tests wer e made, showing 8.5 and 8.8 per cent dry 
matter during th first winter pe riod ; the first three tes ts of the second 
winter sh ow ed .7 per ent, 9.4, and 9.7 per cent , respectively, of d ry 
matter; and the fourt eenth tes of the fou rth winter period indicated 9.1 
per cent dry matter . All t·e ts were lower than t hose made on the pulp 
aft r it h ad been allowed to tand for a few days. 
Th e higher dry-matter content of the pulp of 12 and 12 .1 per cent (as 
shown in Table 9) for the third and fourth winter periods , as comp ar p,d 
to 1 0.2 and 10. 9 p I' cen t for the first two winters', was apparently dne 
to the fact that during the last two win terS' of the experiment pressed 
pulp was u sed in place of siloed pulp which was used during the fir .- t 
two winters. On an av rage, the presse<;l pulp s·how·ed 1.1 t o 1. 9 per 
c nt higher dry matter content th a n did the siloed pulp from t he S U g;H 
factory bins. 
Taking the average dry-rna tter content of the corn silage a nd th e we t 
b et pulp as 26 and 11. 5 per cent , r espectively, it would b e expecte o. tha t 
it would take 2.26 pounds of wet beet pulp to rep lace 1 pound of cO :'n 
~ilage on a dry-matter basis. 'The approximat am ount of wet beet pulp 
required in this experiment ·to replace 1 pound of corn s'ilage was 2.1 
pounds, as shown and discussed with r ela tion to Table 7. 
From April 9 to April 20, 1926 , wh'en the dry-matter content of th e 
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pulp was 8.5 per cent, as shown in Ta ble 9 (the sixth test for the first 
winter) and the corn silage als'O showed a dry matter content of 27.4 per 
cent, it was necessary to feed a daily average of 105.7 pounds pulp to the 
cows in the pulp group in order to equal the same amount of dry matter 
as was being consumed by the silage group-33.1 pounds. Cow W-10 , the 
largest cow in the pulp group, on an av€rage ate 121 pounds of pulp daily 
in addition to taking her quota of alfalfa hay and grain during th is 
same period. 
'ruble 10--~"I,AGF. :\ND PULP GllOUPS: Amo un ts of fe d n eces ary to pro-
duce 100 p o unds of milk during th e four winter period. ( ource of 
d a ta, Table 4.) 
I Silage Group Pulp Gr o up 
F eeds (I bs. ) F eeds(lbs.) 
--------
W inte r I Total I T o tal 
P e riods iTotal Diges- jTotal Diges-() rn'Dry tible W e t Dry tibl e 
Al- Si- I Mat- Nu- Al- Bee t ' Mat- _ u-
falfa Grain lage:~ tri ents falfa Grain Pulp \~~ tri ents r-----
Fi rst ~t~ 22.!i 115.3 104.5 6ri.8 44.4 1!J.2 235. 1. 9 55. 5 Second 18.4 I 133. I 141.2 87.3 80.2 20,3 291.2 123.4 80.6 
T hird 82.2 19.7 I 121.8 121.4 75.8 88.2 18.8 248.1 \ 127.4 '2, 7 
Fourth 118.4 16.0 I 179.8 168.3 103.4 74.3 19.0 205,2 110.0 71. 
19.1 I 136.G! 1-'_- 243.9T 111. 6 Average 88.9 ] 34.2 83.5 72.7 19.3 73.2 
Feed Required for 100 }"ounds of Milk and 1 Pound of Butterfat 
(4 winter periods) 
Tables 10 and 11 snow the amounts of feed consumed on a ave rage 
during the four winter periods necessary to produce 100 pounds of milk 
and 1 pound of butterfat for the two groups of cows. From these table. ' 
it will be noted that the cows both in the silage and pulp groups required 
less feed to produce 100 pounds of milk and 1 pound of butterfat during 
the first winter than during any of the other winter periods. A study of 
Table 6 shows that both groups' carried calves fewer days the first 'win-
ter by at least 63 per cent than during the other winter periods of this 
experiment. A study of Table 5 a lso shows that it was during this same 
winter period that both groups of cows lost in body weight, indicating 
that the cows were milking off , which apparently was the case. A hi h-
er percentage of cows in bo th groups was just fresh at the beginning of 
th€ experiment. Cows in both groups carried calves by a shorter period 
of time and als'o lost body weight during the first winter period, indicat-
ing the reasons why less digestible nutrients were consumed to produce 
'1'ahle 1.1-SlI,AGE AND PlJI,P GROt .P : . mounts o f f e d ne sary t o pro-
duce 1 pound o f buH .r fat dur in g- th fou r ,,' in ter per iods. 
Silag'e Group PUll G r o up 
'----- ------- ------ -----
F eeds(lbs.) F e ds(lb .. ) 
--------- -- ------
I Win t 1.' T o t a l 
:T otal 
T o t a l 
Period ~ Tota l Diges- Dig s-
o r n Dry tible vV t IDJ'Y t ibl e J Si- Mat- Beet l\1at- N u-faHa Grain lage t r Gra in Pulp .t e r tri nts 
F irs t 17.6 7.1 35.8 6.0 73.6 2 -. 6 1 7.3 
co nd 30. 1 5. 42.4 fi .2 .!J 3 7.7 24.f> 
Third 2 4. R 5.9 36 .8 5.8 76.3 39 .2 25.4 
Fourth 34.4 ·1 .6 52.2 5.6 61.0 32. 7 21.3 
-----
- --- -
Average 27.1 5.8 41.7 41.0 2 5.5 22.2 5. 9 74 .3 34.0 22.3 
WET B EET P LP COMPARED WITH C OR " S ILAGE 11'\ THE D A JRY R.ATION 2 f, 
1 00 pounds of milk and 1 pound of butterfa t during th e first winter 
period of the experiment. 
It will also be noted tha t the only winter period in which th e silage 
g roup used less feed to produce 100 pounds' of milk and 1 pound of bUL- . 
t er fa t than the pulp group was during the third winter period , the onl y 
winter period that the silage cows carried calves for approximately t he 
sa m e number of days as did the cows in the pulp group (Ta ble 2). 
A further study of Tables 10 and 11 showS' that on an avera ge for 
t he four winters, the silage cows used more fe ed to produce 100 pounds 
of milk and 1 pound of butterfat than was used by the cows in the pulp 
group. This differ ence in the amounts of feed neces'sary to produce 100 
pounds of milk and 1 pound of bu tterfat is not considered to be due to 
th e differ en ce in th e t wo r ations : It is beUeved tha t t h e cows r eceiving 
silage were r etarded in milk produ ction because they ca rried calves a 
g r eater per cen tage of the tim e during the experiment a nd used part of 
of t h e feed nutrien ts suppli ed in m akin g s ignificantly g r eat er gain in 
weight than was made by th e cows in the pulp group , as sho" n in 
Tables 5 and 6, r espectively. 
Feed Cos ts for Silage and I'ulp Ratio)) 
In discuss ing th e da ily amountS' of fee d consum ed n ecessar y t o pr:J-
du c 1 00 pounds of milk and 1 pound of butterfat a nd the fee d cost of 
each with r espect t o t h e diffe re n t rations in this s tudy, it m ust be borne 
in m ind tha t the amount of f eed con 'umed and the amounts of produ ct 
produced is much more im.portant tha n the co t of the t wo r a tion . Costs 
of feed var y fro m year to yea r and t h e cost of th e differ ent feeds on the 
di ffe r nt dairy farms va ries even (lurin g the same year. 
Ta king the average daily amounts of fee d consumed n eces ary to 
produce 1 00 pou n d of milk a n d 1 pound of bu tte r fa t f or the corn 
sil age and we t b et p ulp groups, as shown in Tabl·e 1 2, and app lying local 
prices of feed, t h e r e pe tive feed co t of the two rations fo r a ny farm or 
a ny locality can be found. It should a lso be borne in mind tha t the feed 
costs fo r th e two di ffe r nt rations, as shown in Table 1 2, apply to what 
actua lly happened on t h e Da iry E xperim en ta l F arm d u r ing the fo ur 
winter s of the experimen t. 
'l':tbJe 12.-S1LAGE A N D I ' U J ,P (; ROUP': verage a m o unt o f feed s c o n -
s u m e r p r d~y, p r ] 00 po u nds of m ilk a n d 1 p o und o f b u tterfat 
includin g fe ed ost in a c h case , d uring the four win te r peri OdS. 
Silage GrOll ]) 
------
OnSU1TI 
Item C"~ 
ompar ! ~ "" I lfa l fa S ilage 
---------- - -- I-------r------I 
Amoun t pel' 
day 
Amoun t per 
cwt. milk 
Amou n t pe r 
p o u nd bu tterfat I 
20 .!) 
8 8.~ 
27. 1 
32. 1 
136.6 
41.7 
d (l bs.) 
Cost 
Grain ( ) 
---_. 
4. . 5 .22 
19.1 .94 
5.8 .2 
Pulp Group 
F eeds Co n s um, dClbs.) 1-----
------- -----
Co s t 
Alfalfa Pul p Grain ($) 
------ ------- -
20 .3 5S .1 5.4 .2 7 
72.7 243.9 B.3 .07 
22.2 74.3 5. !) .2!l 
Ta ble 1 2 shows th e aver ag da ily a mount of feed consumed , t he 
amoun ts of the feeds used t o pr oduce 1 00 pounds of m ilk and 1 poun d 
of bu tterfat, a nd the individ ual cost item s for th e corn silage a nd wet 
beet pulp r a ti ons for the four win t er peri ods. 
Table I3--SILAGE GROUP : Body weights, amounts of feeds consumed, digestible nutrients required, amount d igestible nutrients 
from feed and from pasture, day·s on pasture, numb e r of days in milk and dry, number of days cows carried calves, and 
nmo unt of milk and butterfat produced during four summer periods. 
Cow 
• 
\ 
__ ~eightClb~ __ ! Feeds Days(No.) . 1_ ._ 
I ! I I I Digestible Nu trients(lbs.) 
I b.O I 
c ~ I b.O 
..... ; <lJ <V 0) ('"'! ~ H cd ~ ';;; r-. ~:.... .:: Vl 
.:: I ~ rn ~ ': I .S ': I B» ~.; ~.S 1 E .B ~ ~ C ~ 0.0 ~ • .... rn ...... rn c;jrn rnc;j ..... 0< ...... c;j orn ..... ...... » s.; ...... 
<ll C c;j 0 "".0 I .... .0 c;j Q 0 <ll "".... I .... c;j 0 "..... s.; c<:! c<:! 
f'Q ~ 0H <lj:::::' I 0:::::' Po; '-' ~~ <lj0 I ~ Po; ~ H~ Q aa 
1s t Suullue r Perio l1- jU :lY 1, 1:)2 (; to N<n'cm.bcl· 30, 19!:(j, I n clllsivc-214 D~IYs 
roduction 
22 1-;;;'-" ~:::::, 8~ 
~ 
...... 
2': 
..... rn 
;:1.0 
~:::::, 
~ 
0") 
\ V-7 ____________ . ______ . __ 
W -12 __ . __ . __________ . .... 
E-4 __ .. . ______ ..... __ .. __ __ 
A-42 ____ ... __ ... _. __ .. _._ 
E - 12. __ ... __ ..... _______ . 
TIl-I. ____________________ .. 
W-2 ______________ .. ____ __ 
A-24. __________ .. ....... __ 
E-7 __ . __ .. __ . ______ .. __ .. .. 
A-13 ______ .. ____ . ________ . 
1416\ 1358 - 58 2611.7 1416.81 148 4123.6 I 2384.6 1739.0 214 159.5 54.56'6 6172 .71 
1153 1191 - 38 2748.4 1053.3 1 148 4066.2 2] 89.1 1877.1 214 214 146 6463.3/ 
1350 1335 - 15 2345.6 151.5 1148 3446.0 I 1321.1 2124.9 214 214 401 8.4 
]0831043 - 402345.8 1072.4 148 3545.4 ]995.3 1550.1 214 214 57 (j]55.S I 
120<:\ 1398 195 2422.4 1062.0 J48 3674.1 12027.2 1646.9 214 165 49 212 5226.71 
1356 1356 2478 .3 968.81 148 3956.7 1987.9 1968.8 214 214 115 5951.3 
14581 15831 1251 23 80.2 712.81 148 4076.7 1749.S 2326.9 214 214 187 5264.5 
1290 1407/ 117 2626.4 1108.5 1 148 4023.1 1 2166.6 1856.5 214 195 19 214 6206.5 
1142 1142 ____ 2301.1 956.71 148 3456.6 1887. 6 1569.0 214 168 46 185 4787.9 
13381 1294i - 441 2575.2 1565.41 148 I 4976.4 2474.6 1 2501.8 214 214 ____ 47 10772 .01 
1278!) \ 131071 - 318-124835.1 110068.2114 80--1 -3 9 3448126183.'8119161. 0 -12140- 1197 T5- 1168-:-5- 11229 1 61018.61 
3.181 196.66 to 
3.261 211.17 P 
2.981 119.9!! ~ 
3.23 1 J 99.15 t=J 
3.131 163. ii}! ~ 
3.251 193.43 2: 
3. 14 1 165.36 z 
3.05 18 9.'71 0 
2.801 134. 33 . 
2 .70 291..L5 ~ 
Total-l0 ______ .. __ . __ . 
Avg.pel' Cow. __ . __ ._ 
Avg.per CO\~ 
per Day. __________ __ 
- -,- -
1278 1310 32 2483.5 1006.81 148 I 3934.5 1 2018.4 1916.1 214 I 197.1 I 16.9 122.9 6101.!{) 
--------L .. --I 0.15 / 11.6 _ !:21 0.0~ _18.4 I 9.4 9.0 1.01 .921 0.08 .57 28.51 
3.05 11864.81 w 
__ __ I B6A8 c.o 
I 
· __ .1 0.8 7 
2<1 SUJllJIlcr Pcr iot1- llIllY 10, 1927 t o No,'eJlLber 10, 1927, Inc lusi vc- 18S D ays 
W-L __ ..... ______ . ____ ... ---:rill 1423 -4Gf72~1 744.31144 3016.9 1433.8 1583.1 185 130 55 164 2504.1 3.831 96.05 
W - 12 .. ________ .. ______ .. 1232 1215 - 17 2122.1 1300.2 144 3()35 .9 2046.7 1889.2 185 185 91 6823.2 3'.481 237.82 
E-L __ ... ____ .. ________ ... 1495 1439 - 56 2136.7 820.11 144 3080.6 1702.8 1377.8 185 116.5 68.5 121 2602.6 3.451 89 .~9 
A-42 .... ____ ... ______ .. __ . 1197 1209 12 2335.61 J240.4 1 J..9A 3661. 7 2113.0 1548.7 185 131.5 53.5 87 5881.1 3.321195.4.3 
E-l2.. ... ______ ...... ____ . 1329 1413 84 2206.2 1161.31 144 34!l5.3 2504.H 990.0 185 134.0 51.0 162 4802 .6 3.19 1 153.22 
E-L __________ ........... 162711363 - 264 2227.2 1 1548.51 144 4519.7 2282.7 2237.0 185 168.5 16.5 86 7748.11 3,381 262 .5 4 
W-2.. ________ __ __ ______ ... 1425 1469 44 2137.9 I 506 .9 1 144 3338.9 1474.1 1864.8 ] 85 185.0 156 4262.8 2.94 125.71 
A-24 ... ____ ... __ .. __ .... . 139°11439 49 2101.1 I 455.21 144 3038.3 1417.3 1621.0 185 185.0 178 3475.71 3.111 108.10 
A-l3.. .. ________ ........ __ 1374 1147 - 227 1589.0 1077.51 144 3218.1 1608.6 I 1609.5 I 185 124.5 60.5 76 4572.41 2.891 1 32.52 
Total-9 .=~...... ... 1253 8112Tf7/ - -421118578.818854.4 11296 -31305.'4-1 {6583-:-3 114721.1- 11665- 11360:'5- 1 304.5 11121 I 42672.61 3.28Ti4of:-~ 8 . 
Avg.per Cow 1393 134 6 - 471 2064.3 !l83.81 144 I 3478.411842.6 1635.7 185 1 151.2 33.8 124.51 474 1. 41 1 155.71 
Avg.per Cow I I 
per D~y ____________ . ____ __ ..I ... .. __ .1 0.25 I 11.1 _ 5.31 .78 18.80 9.9~ __ 8.841 1 1 .821 .181 .67 25.6\ 0.8·1 
3(1 SUlllJuer Pex'io(!-l\luy 1 , 1928 to Novelllbe x' 10, 1928, Inclusive-194 Duys 
'0.[-7 ...... .. ............... 1441 1445
1 
W-12 .... .... ............. 1327 1216 
E-25 ...................... 1254 1340 
..<\.-42 ... ..... .... .......... 1239 1274 
l!.:-12 .. .. ............... ... 1384 1414 1 E-1 .. ..................... 1573 1424 
A-lOS ...... .. ............ 10 50
1 110 8] \V-2 ............ ...... .. .. ] 355 Hli9 
A-24 .. .... ................ 132 51 1;)90 
T ota l-9 .. .... ~ .. 11948/1 2080 / 
Avg.pe l' Cow.. .. ... . 1327 1342 
A\;_b~~el;aCy~~......... .. .. .... / ...... .. I 
~=h.::::: : : : ::::: :::: ::.- - iUf H~~! 
1 ,~-25 ........ .............. 1526 1439 
A-42............ .. ........ 1262 1378 
J£-l2........ .... ...... .. .. 1423 1409 
B-L...... .... .. .. ...... 1616 1442 
A-10L...... ........ .. . 1031 1256 
A-24,....... .. .... .... ... 1608 1484 [ 
r.rotal-8 ...... .... .. .... 11199 \110D6\ 
Avg.per Cow.... .... 1399 1387 
A vg-. p e r Cow 
per Day ........... __ . .. ...... I ....... . 
Gen.Avg / 
Grand Total __ 36148474148400 
per Cow............ 1346 1344 
G~~~rA~~y............. . ..... J ........ 
4 4473.2 
761.11 58 3731.9 2865.2 866.7 
-111 1922.0 1172.7 1 0' 3924.7 1850.1 2074.6 
86 1729 .7 1282. 1 150 3684.3 1830.9 1853.4 
35 2434.8 1418.0 150 36 71.5 2294.2 1377.3 
30 2441.9 11 93.91 150 3686 .0 2133.9 1552.1 
-149 232!).1 1545 .3 150 4427.1 2332.9 2094.2 
58 1634.8 827.61 150 3124.7 1449 .S 1675.4 
114 2019.3 407.7 1 150 3517. 5 1340.3 2177.2 
65 2266.0 73 6.1! 150 3620.7 1708.0 1912.7 
132/21250.8 9344.51ill8 33388.4 117804. '11558 3.' 15 2361.2 1038. 31 139 .8 3709 .8 \ 1978.3 1731.5 
.... I 12.2 I -~ 0.72 19.1 10.2 8.D 
- .--
1 9 
19 
19 
19 
1!J 
19 
19 
4 
4 
4 
4 
4 
4 
4 
1 94 
194 
1 94 
138 
136 
1 53 
194 
.. _-
_.-. 
56 
58 
41 
----
88 488 4.5 
1 35 631 7.8 
82 5308.5 
:08 5244.3 
132 5097.8 
103 6938 .4 
5097.0 
3.45\ 3.4 7 
3.44 
3.551 
3.13 
3.291 
::S 
t:J 
8 
to 
t=l 
t::l 
8 ~.~~! ...... 19 .. I .LV" I .... Uo I .. u o::l .o l ", . oul .loU.un '"d 
194 I 194 .... 38 5245 .0 2.95 155.12 d 
\ 194 176 .8 17.2 I 82. 1 541 1. 41 .... I 176.24 [1746' /1591 /155 739 148702. 91 3.2511586.17 ~ 
I 1. 01 0.9.11 .OD\ .42 27.9 \ .. j 0.91 ~ 
4 tll Slllll'lllCr Periotl- l\la y I , 1929 to Sel)terubcr 20, 1929, JJlclusive-143 Days "d > I'd 
t=l 
t;:j 
106 120. 8 1087.6! 143 3256.6 858.4 2398.2 143 143.0.... 102 59 49.8 3.301 196.3t:; ~ 
-15il- 133:"3- --"iS5'JT14:3 - 258f'7- 1-s43.3 -- i938.4i f43-1-"92 . 0-1-51~-1 81---2736.61 3T4fl02-.-:1i 
- 87 82.7 714.61 143 2682.2 I 565.6 2116 . 6 143 I 110.5 I 32.5 24 3271.5 3.5 1 1 115.07 <: 
JI6 42.0 960.8j 143 2517.0 724.D 1792.1 I 143 91.5 51.5 96 3094 .91 3.731 115.46 ~ 
- 14 126.4 843 .2 1 143 2505.0J 682 .4 1822.61143 I 90.5152.51132 2 666. 7 1 3.281 87.53 p:: 
-1741 59.8 1161.!J1143 .3211.5 881.3 23. 30.2 143 D5.5 47.5 43 4760.513.311157.'38 (") 
225 81.0 88.01 143 1649.7 106.1 1543.6 143 123.0 20.0 143 973.0 3.321 32 .39 
- 124 125 .3 668 .11 143 2551.2 553.6 1997.C 143 I 66.0 77.0 73 2911.5 3.09 89.97 g 
-103\ 77 1. 3 \ 6309.311144 20"f54.9 I 501~ . 6-1i5~39Tlli441812-:-01332.0 1694 126~64 . 51 3.401 897.15 
- 12 96.4 788.71 143 2619.4 I 626.9 1992.4 143 101.5 I 41.5 86.7 3~95 . 61 .. .. I 112.14 Ul 
.... 1 .67/ 5.51 1 18.3 I 4.4 13.9 1 1 .711 .29 . 611 23 .01 .... \ .7 8 ~ 
t::l 
Su ullllary o f Four S tUlllller P e r iods-66 95 Co , v Days ~ 
- 74 654~(j . 0 134576.415178 1124993.5 159587.5 165405.0 166D51V/35.0 1960.0 13783 11 78758 .61 3.2~ r574~.Gl 8 / I 
1 I I I I I 1 I ~ 
-2.05 1817.6 960.4
1 
143.8 34 72.0 1655.2! 1816.8 ! 185.9! 159.3 I 26.6 1 105. 1 1 4965 .51 .... I 159. 70 t::l 
- .01/ 9.8 5.21 .77 18.7 8.9 9.8 1.0 .86\ .14L_ .~6 1 26 .71 .... I .86 g 
:;;:j 
~ 
~ 
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'J'abl e 14-PULP GROUP: Body weighLs, amol1nLs of tee ds cons u med, dlgestible nutnents req u ired, amount digestible n utrien ts 
from f eed and from pastu re, days o n pasture, number of days in milk and dry, number of days cows carried calves , and 
amount of milk and butterfat produced. 
Cow 
======================================================= Feeds Days(No.) P r od uc tion W e ig ht(lbs. ) 
-I 
bD 
~ 
'2 
.:: 
°bD to 
(1) I=l 
~ r.il 
I 
I-< (1j (1) ........ 
o :::: ,,", ~........ ~ Ul 
.5 ~ ~ iii .~ iii ~ 2 
ro o ..... .0 :.,.0 ro Q 
Cl..:J ~~ 0::' P-i'-" 
Digestible Nutri ent s 
(Ibs.) 
-'"d-~ - (1j --~ I 
~.~ ~,:::: ~;:3 ...... 
2 ~ ~'@ 8~ 2 
0(1) ..... 1-< I-< (1j I 0 8~ ~Cl ~, P-i E-i ~ ~:g 
>, 
I-< 
Q 
1st S umme r Perioc]- lU ny 1, 19!!6 t o Novembe r 30. 1926, Jnclus iYe-214 Days 
bD 
.5Ul 
>,(1) 
1-<;> 
:., ..... (1jro 
U 
~ul I ....,J S~ I ~* "";'-" E-i'-" 
~ 
..... 
:., 
2r:-
..... Ul 
;:1.0 
~::. 
A- 17····· ····· ···· ·· ······ 1 1265 1 3!)!i !l O 2300.9 92 7. 61 148 1 3826.9 1866.2 1 1960.7/214 /2 14 .... 156 5753.0 2.96 1 17l)':! 9 ~-9... . ... ... .............. 138 1 131 ~ - 67 2810.2 1393.8 148 467:).3 2470 .2 2209.6 214 214 .. .. 185 8648.3 2.89 1 250.ll 0 
TIl- 10 ...... ...... .......... ]33 9 136( 28 2585.6 629.0 148 3703.3 1794.5 1908.8 214 214 .... 103 4914.9 3.1 7 1 156.20 
E-8.......... ... ...... .. ... 1054 1055 1 2129.1 126 5.2 14 8 4052.S 2024.7 2028.1 \ 214 12 14 ... .,- 60 7946.5 2.85 1 226 .48 
E-1!.. .................... ]222 ]230 S 2667.!l 1275.8 14 8 1 42 72 .4 2310.4 1 96 2.0 214 214 32 6928.6 3.39 1 235 .5 2 
Ayg .per Cow I 
~Day ............ :.. 18.0 1 
I 
.55 / 
TIl-13 ··· ···· ············ ··· 1 ]117 1264 J47 2538 .0 810.6 148 I 3445.~ 1902.9 1 542.9 214 '2 5 19 1 214 4974.9 3.141 156.67 
W-10.... ... .............. 1513 1()46 13 3 2625 .7 1002.0 14 8 36 40 . .:. 2088.2 1552.1 214 100 64 214 3832.5 3.061 117.31 
E -6........... .... ...... .. . 1135 12 87 1 152 1 2408.0 794.8 148 3432.8 1824. 2 1608.6 2]4 214 .... 192 5577.8 2.741 15 3.11 A-~ ....... .. .. ..... .. .. .. .. 1395 / 1206 / -1 89 / 2429.3 1348.9 148 4.27~.1 2240. 8 2038.3 1 214 I 189 25 1 20 6923.313.321 230.16 
E-3 ...... .. ........ .... .... 116 3 ]3 0P 146 2441.0 810.0 148 318:J.!J 185 2.4 1333.5 1 214 I 157 57 .... 4320.1 2.71 1 117.0 n 
-- - - ~ - -~- ~ . . -~ " - - 38519.] 203 74. 5118 144~6 1 2140 11975 1165. 11176 - _ .. ..... ---- ~ -
385UJ 2037.4 1814.5?']4 197.5 16.5 117.6 
1
1025 7.7 114 80 1 1025.8 14.8 
··:·L_····\_ 0.211 11.7 . ____ 4.~ __ .6 9_ 9.5/ 8.5/ 1 / '/ I 27.9 .... 1 .9 2 / .08/ .85 
2cl SUJIlJUCl' Period-lUay 10, 1927 to Noven lber 10, 192 7 , Inclus ive-1S5 Day s 
A-I I .. .. ..... .. .... ...... . 
E-9 ... ................ ... . 
E - 10 ........ ......... ... . . 
E-8 ....................... . 
TIl-II .. ...... ............. . 
J;.:;-1 3 .. ..... ............. . . 
W-1 0 .................. . . 
E-6 ....... ...... ....... .. . . 
A- !l ................ ... .... . 
'J'o tal-!l .... .......... . 
Avg. pe r Co w ... ..... . 
Avg.p er Co w 
per Day ............ . 
12 86 1326/ 40 ] 807.0 
] 384 1 344 - 4 0 2248.8 
1 621 14 !)!J / - 162 2,::120. 8 
1172 11 96 24 2057.0 
1365 12 761 - 89 2153.2 ]216 1302 1s 6 2232.7 
14 05 1 38 2 - 23 2310.6 
1114 12 841 ] 70 2093.5 
1311 14 80 169 ] 810.4 
] 1874\1208 9 \ + 215 - l f903fOI 1319 1343 + 24 2114.9 
I 
.. .. 1 .... 0.13 11.4 
11 
1653.2 1 2003. 11 185 185.0 .. ... 56 6859.2 2.731 187.7G 
2002.7 2108.1 185 185.0 22 107 7509.2 2.861 214.96 1879.0 1769.5 185 163.0 136 5137.1 3.091 159.1 0 
2047.3 1676.7 185 13 7.5 47.5 56 6753.7 2.941 199.ll0 
2156.4 1619. 9 185 132.5 52 .5 87 5371.6 3.611 194.44 
1877.4. 1597.8 185 185.0 
•••. 1 '~~ 5708.2 3.221 183. 96 1972.3 1971.0 185 185.0 5973.5 3.301 197.49 
l2 57.1 1575.0 185 185.0 .... 160 4248.8 2. 69 1 114.'19 
1326.4 1110.7 185 109.5 75.5 1 85 1481.8 3.581 53.15 
984.8 144 365 
1150.9 144 411 
931. 1 144 364 
1346.9 144 372 
1428.2 144 377 
991.0 144 347 
1065.8 144 394 
240.7 14 4 283 
536.0 144 243/,1. 1 
8675 .41~1 31604.3 
963.9 144 3511.6 , 
5.2 .781 19 .0 1 
1 6171.8115432.5 11665 11467.51197.51927 149043.113.0711504.54 
1796.9 1714.711851163.0 21.9 103.0 5449.2 .... j167.17 
9.7 9.3 1 I .88 .12 .56 29.4 .... .90 
t-.:) 
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to 
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CD 
3d Summer Perto.d-Ma" .1. t928 to November 10. 1928, Inclushre-194 Days 
A-.:...17: ....... .... -~__::::. . . .. 1441 1300 -141 1862.4 1153.6 150 ' 1 3314.7 / 1805.2 1509.5 194 1128 66.0 1113 4876.112.771135.29 
E-9.......... .......... .... 1637 1301 -336 2410.3 1581.8 150 I ~789.1 2401.5 2387.6 194 .185 9.~ 77 10409.7 2.76 287.42 
E-31..... .. ...... ... .. .... 1055 1021 - 34 1~84 . 7 976.1 150 3008.8 ~532.2 1476.6 194 \167.5 26.0 1 67 5046.712.871 144.88 
E-8...... ...... ........ .. .. 1214 1218 4 4027.4 1210.9 69 4064.2 3222.4 841.8 194 185 9.0 68 7492.3 3.091 231.83 
E-11........ .... .... .. .. .. 1305 1517 212 1957.6 841.9 150 3493.5 1626.3 1867.2 194 181 13.0 194 4199.8 3.671 154.14 
E-28··· ···· ·· ······· ··· ···
1
1235 1106 - 129 1941.1 1619.2 150 I 4042.4 2186;8 1855.6 194 I 178 16.0 11 7265.0 3.331 242.37 
E-l3.... ....... .. .. ... .... 1290 12 97 7 2174.3 1314.8 150 I 4193.9 2084.3 2109.6 194 ! 194 .... I 61 7638.8 3.201 244.85 
W-10....... ......... .... . 1521 1553 ' 32 2356.2 55.6 150 3210.8 1256.3 1954.5 194 194 .... 38 3189.9 2.87 91.S4 
A-9......... .. ... ...... .... 1259 1469 / 210 1815.9 744.7 150 2816.1 1482.1 1 1334.0 194 133 61 194 2360.7 3.39\ 80.13 
Total-9 .... ... .. .... ... / 11957
1
11782
1 
- 175 120629.919498.611269 1 32933.5 17597.1115336.411746 /1545.5 (200.5 / 823 152479.0 13.07/1612 .... :> 
Avg.per Cow ......... 132 8 1309 - 19 2292 .2 1055.4 141 3659.3 1955.21 1704.0 194 171.7 22.3 91.4 5831.01 ..... 179.19 
Avg.per Cow I 1 I I I 1 I I per Day........ ..... . ... 1 __ . .•_. __ 0.10 11.8 5.4 .73, 18.9 10.1 8.8 1 .891.11 .47 30.0 .... r .92 
4th Summer Period-May 1, 1928 to SeIttember 20, 1929, Inclushe-143 Dnys 
A-17 .... ......... .. .... .. . 1409 1:246" -163 128.7 601.1 143 1 i9i3.8 506.411437.41 143 1 77.5 65.5 59 1950.8 2.761 53.!Jl E-9 .... .. ... .. ... ... ....... 1496 1302 -194 147.0 1139.3 143 2120.0 909 .7 2210.3 143 J 03.0 40 .0 34 614S ·2 2.641162.89 E-8 .. .......... .... .... .. .. 1146 1589 443 172.2 645.8 143 2621.5 561.5 2060.01'" 135.5 7.5 14 3 3741.1 3.12 117.00 E-11 ..... ....... ....... ... 1285 1391 106 184.5 1117.5 143 3474.3 91 • . 212561.1 ,.. 143.0 .. . . 10 3 612 1.0 3.381 206.S9 E-28 ... .. .. .. ......... .... 1071 1316 245 121.4 1170.4 143 2875.2 919 .3 1955.9 143 ! 143.0 13 3 4729.4 3.551167.92 E-13 ... ........... ... ..... 1399 1294 105 145.0 1150.1 143 2971.4 916.6 2054.8 143 94.5 48.5 47 4537.2 13.43 155.84 
A-9 ....... ................. 1200 1413 213 147.0 314.2 143 2240.1 305.7 1934.4 143 143.0 . - - . 143 268 0.5 3.24 86.97 
'.rotal-7 ................ 90061955'1 + 645 11045.816138.'1'°01 1'92 .... 5032.41'4213.'1'001 1839.51'61.51662 129908.'1'.181 951.42 Avg·.per Cow .. .... .. 1286 1364 + 78 149.4 876.9 143 2749.5 718.9 2030.5 143 119.9 23.1 94 .6 4272.6 .. .. 1 135.91 
Avg.per Cow 1 
.84 .16 _ . ___ .6~, ~~_._ .. _.I __ ~ per Day ............. .... . ... 1 + .54 1.0 6.1 1 19.2 5.0 14.2 1 
Summary of Four Summer Perlod.---6552 Cow Days 
Grand Total-~i5:·I- 45421 46455 +1034 ,165645.4 34570.115046 122303.21 59175.8 63127.4 6552 5827.5 724.5 13588 1191250.2 3.0715881.74 
Gen.Avg. LI ;I 1 per Cow.... .... .... . 1297 1327 + 29 1875.5 987.7 144.1 349 •. 3 1690.7 1803.6 187.2 166.5 20.7 102.5 5464.2 .... 168 .04 
Gen.Avg. i 
per Day.... .......... .... .. .. 0.16, 10.0 5.3 .77 18.6 9.0 9.6 1 .89.11 .55 29.2 .... 1 .90 
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Table lrl.-SILAGE AND PULP GROUP: Summary of four summer periods while on pasture supplemented with alf~lfa h ay and 
grain, showing body weights, gain or loss, amount of the feeds and amount of digestible nutrients in the different feeds, 
amount of digestible nutrients for body maintenance and milk production, total days, days in milk and dry, nu m bul' 
of days cows carried ca lves, and amount of milk and butterfat produced, also showing average per cow, p e r day , per 
100 pounds of milk and one pound ot butterfat produced. 
Weights (lbs. ) I Feeds 
Pas-~I Alfalfa Gra1n turf) 
i=: 
ell 
i=: 
'"' O ~Ul ui ui ui ui 
.... c:-:=; ~ ;8 ~ ~ Summer . , ~ <I> 
<1>'-' 
'd <1>--- "..... Ul bJ) 'dellE 'd 
..... Ul <I> ..... Ul 0 
Periods 
i?; i=: 
r.. ~~ <I> <I> .0 .... 
E 
.0 .... e 0 . ~ P Ql.~ S .- c: .- i=: 0 .... <1> ;:l .... <1> CJ i=: 
.; ;:l 
;:l ,....,( cn . ..-.j 
Ul ro4C/) ...... Ul i=:Ul Ul eIl<l>r.. eIl<l>r.. >. 0 'b!J 'd ._ U bl)a.og c: b'~~ c: .... bI) .... ell i=: ell 0 0 0 0 · ..... ~ Z ~ 0H ~r;;~ 8 Q Z C) 8~z i=I ttJ ;l:1 ~ 
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to 
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Silage Group . I ' !Z First ........ ...... .......................... .................. ...... .. ............ ............ .........................................  ~~~ ...... ~~.... 10 12789 13107 _318 1294 3 24835.1 12814.5 100 68 .2 7369 .3 iU~ z 
Second ......... ......... .......... : ..................... .. ...................... .. ~ 9 12538 12117 421 12 389 1857 8.8 10J 02.2 885 4.4 648 1.1 0 
Third................ ...... .. ......... ................... ................... .............................................. 9 11948 12080 132 1202 9 2125 O. 8 10 965 .0 934 4.5 6839.8 1258 . 
l<'ourth........ ........... ... .................... ........ ................................................................ 8 11199 11 0 96 -103 11153 77 1. 3 397.5 630!l. 3 461 8.1 1144 ~ 
-------- ------------------ - ~ 
Grand 'l'o taL.................. ................................................................................... 36 48474 48400 - 74 48514 65436.0 34279.2 34576.4 25308.3 5178 cc 
Gen. Avg. per Cow... ... ................ ..... ............................................. ........ ......... 1 1346 1344 - 2.0 1347 1817. 6 95 2.2 960.4 703.0 143.8 
Gen. Avg. per Day .... :.;................. .. ............... ................... .................. .............. 1 .01 9.8 5.1 5.2 3.8 .77 
Gen. Avg. per 100 Ibs. Milk... ...... ... .......... ...... ... ... ..... ..... ................. ......... .04 36.6 1 9.2 19.3 14.1 2.9 
Gen. Avg. pe r 1 lb. Butterfat.... .. .................... .... ...... ..... ............ ..... .. ..... ...... .01 11. 4 6.0 6.0 4.4 .!! 
Pul p Group 
Firs t. ... .. .. .. .... ....... .. .............. .. .. ............. .......... ......... ............ ......................... ....... . 
Second .. ... ..... .... .. .... .......... ... .. .......... ...... .................. ..... ... .... .. .... ..... .. .... ....... ........ . 
Third ... ..... .. ..... ............. .. ..... ... ... ..................... .......... .................... ....... ...... ........... . 
Fourth .............. .. ...... ...... .. .......................................... . :1. ............. ........... ... .......... . 
Grand Tota L .................. .......... ..... ...... .. .......................... . ~ .... ......... .... .............. . 
Gen. Avg. per Co\v .................. ................. ........... ':"." ...... ~ ... ..... , ...... : ..... ............ . 
Gen. Avg. per Day .. ............... .. .. ........... ............. .................... .. : ........... ........ .. 
Gen. Avg. 
pe r 100 Ibs. Mille ...... ....... ..... .......... ...... ........ ..... ............... ... ,.:.- .. .. : ........... ..... .. . 
Gon: A'Vg-. pel' 1 lb. ButterfaL .............. : .......................... ............. ... ........... . 
--1---1 I-------J---I----I--I-
10112584 13033 449 
9 11874 12089 21 5 
9 11957 117 82 -175 
7 9006 9551 545 
35\-45421 46455 1034 
i .] ..~.~:. .~ .~~.~ +2!l .1 6 
.54 
.17 1 
12504124935.7 112 866.4 110257.7 11904 1()0 34.0 9821.1 86 75.4 
11 636 20629.9 10644.7 949 8.6 
9190 1045.8 539.4 613 8.4 
7508.1 1148 0 6350.7 1296 
6952.4 1269 
4493 .0 1001 
45234165645.4 13 3871. 61 34570.1 125304.2 15 046 129 2 1875.5 967.7 987.7 722.9 144.1 
10.0 5.2 5.3 3.9 .77 
34.3 17.7 1 8. 1 13.2 2. 6 
11. 2 5. 8 5.9 4.3 .86 
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Summer 
P eriods 
Silage Grou l) 
~ 
o 
o 
o 
z 
rn 
:>. 
c<j :>. 
Arol-< 
..... Q)A 
j~ro 
0 · .... .: 8~c<j 
Days(No.) 
~ 
c :;:: H~ 
:>. 
I-< 
A 
b.O 
C 
'>, 
1-< ..... 
1-< ..... 
c<jc<j 
00 
~ ul 
::: .0 
~~ 
Production 
..... 
rn '"' 
Q)* 
8'-' 
..... 
c<j 
..... 
I-< 
~.-; 
.....rn 
;:!..a 
j:Q~ 
Total Digestible Nutrients (Ibs.) 
Q) 
c.> 
C 
c<j 
.: 
Q) 
:>.-;:; 
ro· .... 
o c<j 
j:Q~ 
Required 
.: 
o 
..... 
c.> 
;:! 
,, '0 
;::: 0 
~~ 
~ 
..... 
o 
8 
c<j .: 
.......... 
.....c<j 
c<j l-< 
:::0 
~ro 
.:.: 
Hc<j 
E 
o 
I-< 
fiI 
"'1 
~ 
~ 
to 
t'1 
M 
1-:3 
'"d 
~ 
>;j 
a 
o 
I!:: 
'" >-t:d 
M 
t::l 
Second ................. ................... 9 1665 1360.5 304.5 1121 42672 .6 3.28 1401.3 8 18163.2 1 314 2. 2 31305.4 16583.3 14721.1 <-1 F irst .... .............. ............. ......... 11012140 11971.5 168.5 1 1229 61018.6 1 3.05 1 1864. 81 2194 9.4117395.4 39344.8 20183. 8 1
19161.0 
Third .... ..... ............................. 9 174 6 1591.0 155.0 739 48702 .9 3.25 1586.17 18492 .9 14 895.5 33388.4 17804.8 155 83.6 ~ 
Fourlh ...... .. ............................ 8 1144 812.0 332.0 694 26364.5 3.40 897.15 12638.3 8316.6 20954.9 5015.6 lfi9R9.3 1-3 
-------------,- '---, --- --- , ,---- ~ 
.;rr and Total ........ ................ .. 
Gen. A vg. per Cow .. .. ...... .. 
Gen . A vg-. per Day ...... ...... .. 
Gen. Avg 
per 100 l bs. Milk .............. .. 
Gen. Avg. per 1 lb ........... .. 
Butterfat 
~ 6\ 6695 
1 185 .9 
1 1 
3.7 
1.2 
5735.0 
159.3 
.86 
3.2 
.9ft 
960.0 
26.6 
.14 
.5 
.01 
3783 
105.1 
.56 
2.1 
.66 
178758.6 
4965.5 
26.1 
100.0 
31.1 
3.21 1 574 9.51 
.... 15 9.7 
.... .86 
3.21 
1 
71243.8 
197 ~ .9 
10.6 
39.8 
12.4 
53749 .7 
1493.0 
8.0 
30.1 
9. 3 
124993.5 
3472.0 
18.7 
6!J .9 
21.7 
59587.5 
1655.2 
8.9 
33.3 
10.4 
65405.0 
1816.8 
9.8 
36.0 
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-------+-I---:-----{ j. ~ I ----j'---j-------------j---- M 
Pulp GroUl) 
F:rst ........................................ 1101 2140 
Second .................................... !) 1665 
'.rhird ...................................... 9 174 6 
Fourth ................................... 7 1001 
1975.0 
1467.5 
1545.5 
8119.5 
165.0 
1975 
200.5 
161.5 
1176 
927 
823 
662 
59819.9 
49043.1 
52479.0 
299Q8.2 
3.0311813.03 3.06 1504.54 
3.07 1612.75 
3. 18 951.42 
-----+-1 1-----.-1- --1- -----1 
Gran d Total .............. .......... .. 
Gen . Avg. per Cow 
Gen. A vg-. per Day .. .......... .. 
Gen. A v g 
per 100 l bs. Milk .............. .. 
Gen. Avg. per 1 lb ........... .. 
Butterfat 
3516 552 1 187.2 
1 1 
:l.4 
1.1 
582 7. 5 
166.5 
.89 
3.0 
.99 
724 .5 
20.7 
.11 
.4 
.01 
3588 
102.5 
. 55 
1.9 
.61 
191250.2 
5464.2 
29.2 
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32.5 
3.0715 881.74 
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... . .9 0 
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9.5 
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31604.3 
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122303.2 
3494.3 
18.6 
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20.8 
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16171.8 
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1690.7 
9.0 
30.9 
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18144.() 
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Feeds were charged at the following priceS': Alfalfa hay, $10 per ton; 
corn silag,e, $3.06 per ton; wet beet pulp, $2.64; and grain mixture at 
the rate of $1.50 per cwt. 
At prices char"ged, feed costs for the silage ration were somewhat 
lower than for the pulp ration, being less by 5 cents per day, 3 cents 
per 100 pounds of milk and 1 cent per pound of butterfat. 
It can be seen that with thes'e small differences in feed cost per 100 
pounds of milk and 1 pound of butterfat for the corn silage and wet beet 
pulp rations, any changes in the cost of pulp or the silage might change 
the cost in favor of the pulp ration. The high yields of corn silage per 
acre was a factor in reducing the cost per ton of silage. 
Feeds Refused 
Alfalfa Hay-From the total alfalfa offered the corn-silage group 
during the experiment, 2965 pounds, or 1.64 per cent, were refused. 
Cows receiving pulp in their ration refused 4926 pounds of hay, or 2.78 
per cent of the hay offered. 
Silage and Pulp-From the total silage weighed to the silage group, 
869 pounds, or 0.5 per cent, were refused. Of the pulp weighed to the 
pulp group, 14,037 pounds, or 3.79 per cent, were refused during the 
four winter periods. 
Grain-Of the grain offered during the winter periods, none 'was re-
fused by the silage group, while 88.5 pounds, or 0.31 per cent, was re-
fused by the pulp group. 
, During the summer periods the silage group refused '220 pounds of 
grain, or 0.63 per cent, while the pulp group refused 216 pounds, or 0.63 
per cent, of the grain offered. 
During the four winterS' during which the experiment was run, i~ :was 
necessary to weigh out and clean the mangers of cows receiving ' pulp 
more often than the mangers of the silage group. It was much more 
difficult for the pulp cows to consume their allotment of pulp than it 
was for the silage group to clean up their feed, which was the usual case 
with the silage group, as indicated by the percentages of feed refused by 
the two groups. Only a small percentage of the feeds weighed out of the 
mangers was was1ed, since it was later fed to horses and young dairy 
stock on the farm. 
DATA FOR F'OUR SUMl\IER PERIODS 
Tables 13, 14 and 15 present the data for the four summer per:iods. 
Table 16 indicates the weight data in regard to gain or loss for the 
two groups of cows during the four summer periodS'. A study of this table 
shows that on an average during the first summer period both the corn-
silage and pulp groups gained weight (32 pounds and 45 pounds, respec-
tively), with 13 pounds' gain in favor of the latter group. During the 
S'econd summer the silage-fed cows lost 47 pounds per cow, while the 
pulp group gained 24 pounds per cow. During the third summer the 
silage group gained 15 pounds and the pulp group lost 19 pounds per 
cow. During the fourth summer the silage group lost 12 pounds and the 
pulp group gained 78 pounds per cow. 
The average gain or loss in weight for the two groups' for the four 
summers shows that the silage group lost 2 pounds per cow, while the 
pulp group gained 29 pounds per cow. The loss of 2 pounds in the cage 
of the silage group was insignificant, while on an average the pulp 
group made a significant gain of 29 pounds per cow for each of the 
summer periods. As shown in Table 5, which gives the data for the four 
winter periods, the opposite was true. During the winter montas, the 
WET B EET P ULP COM PARED WI'l'H CORN SILAGE I N THE DAIRY RATION 33 
silage group, on an average, gained in weight, while the pulp group no 
m ore than main tained its weight. 
Table 1 7 shows the number of days that the cows' in the two groups 
carried calves during the four summer periods of the experiment. A 
stu dy of this table shows that ther,e was little difference in the number 
of days the two groups carried calves' during each of the four summers. 
Table 1 7 also shows that the silage group carried calves for 3783 days, 
while the pulp group carried calves for 3588 days, or 195 days l e::;8. 
This difference of 19 5 days in length of tim e for carrying calves was 
foun d t o be insignificant. 
Numbe r of Days Cows ' Ver e Dry 
The portion of days that the cows in t he t wo groups were dry du ring 
the four summer periods is shown in Ta bles 13 , 14, and 1 5. During t h e 
first summer the cows' in bot h groups were dry for 0.0 8 day, for each day 
they wer e in th e experim en t. During th e second summ er t h e cows in t h e 
Table 16.- SILAGE A N D P U I ,P G ROU P S : Average gaiIl or l oss in w e ight 
per cow for each of the fo u r s u mmer periods, also the av ralSe 
of the four summer period . (The d ifferences in every case bin/;;' 
fo llowed by t heil' experimental er r o r . ) ( So u rce of data, T ab l es 13, 
14, an d 15.) 
\ 
WeIght Differences (lbs.) 
S ilage G r o u p Pul p Group Differe nce 
--
Gain Prob- Ga in Prob- . Ga in Prob-
Summe r P riods or and abl or a nd ab l e or and able 
Loss ]; rror Loss Error Loss El'rro r 
Fi r s t 32 ±3.55 
\ 
45 ±2.95 13 ±4.61 
Second - 47 ± 3. 7 24 ± 2.67 71 ± 4.7 0 
Th i rd 15 ± 2.56 -19 ±2.20 34 ± 3.37 
Fo u rth -12 :±: 3.17 7 ±4.10 90 ± 5.lS 
Average 
p e r iod: \ ± 1.6S -I SUmJl1 l' - 2 29 ± 1.47 31 ± 2.23 
silage group wer e dry 0.18 day, as compar ed to 0. 1 2 for th·e pulp grouI). 
During t h e third winter t h e silage gr oup was dry for 0.09 day a nd the 
p ulp group for 0 .11 day. DU:'ing t h e fourth winter th e silage and pulp 
groups wer e dry fo r 0.29 and . 0.11 day, r espectively. The averag,e for 
t he four sum m ers shows t hat th e cows in the silage group wer e dry fo r 
0. 03 day longer for each day they we:"e in th e ,experimen t th an wer e th e 
cows in the pulp gr ou p, t he silage cows being dry fo r 0.1 4 day as con~ ­
par ed to 0.11 day for those "ows in th e pulp group. 
T ahle 17- SlJd\GE A ~]) PUT,P GROl:PS : umb l' of days cows carri d calv0s 
d uring t h e fo u r s u mme r periods. 
Cow 
W- 7 
W - 12 
E-4 
A - 42 
E-12 
E - 1 
W- 2 
A - 24 
E -7 
A - 13 
E -2 5 
A -1 03 
E-14 
Silage Gro u p 
S um rner ' Pe riods (days-)-
Tst~ - -~4th- T otal 
66 
146 
57 
212 
115 
187 
214 
185 
47 
164 
91 
121 
87 
1 62 
86 
156 
178 
76 
88 
135 
10 
132 
103 
53 
38 
82 
1 
102 
96 
132 
43 
73 
24 
143 
399 
4701 
12 1 
34S 
G3S 
34 7 
39() 
503 
18!i 
12 3 
106 
14 :: 
Tota l 1229 112 1 739 69 4 3783 I 
Co w 
A - 1 7 
E-9 
E-10 
E - 8 
E-ll 
E-13 
W -1 0 
E - 3 
E - 6 
A - G 
E - 31 
E -2 8 
E-2 
Pulp Group 
--~--~~~------Sum m e r P eriods(days ) 
f st - 2d I 3d - 4th T otal 
156 56 I 113 5f 38 4 
185 107 \ 77 3t 403 
103 1 36 I ___ _ __.. 239 
60 5 6 68 143 32 7 
32 7 194 103 411) 
214 140 61 47 462 
214 ____ 38 ___ _ 252 
192 
20 
160 
185 194 
67 
11 
143 
1 33 
352 
542 
67 
144 
T o t a l 1176 927 823 662 35 8!) 
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Production of Milk and Butterfat 
Tables 13, 14 and 15 show that the daily production of milk and 
butterfat was approximately the same for the two groups during the 
four summer periods- when the time the cows were in milk and when 
they were dry was approximat ly the same. During the first summer when 
the cows in both grou s were dry(O.08 day), the production for both 
groups was approximately the same: 28.5 pounds of milk, containing 0.87 
pound butterfat and 27.9 pounds milk containing 0.85 pound but terfat , 
for silage and pulp g:oups', respectively. On an average during the second 
summer the silage and pulp groups wele dry for 0.1 8 d ay and 0.12 day, 
the production being 25.6 pounds of milk a nd 0.84 pound butterfat for 
the silage group an d 29.4 pounds milk, con.a:n:ng 0.9 pound fat, fo r the 
pulp group. During the third summer when t he time the two groups 
were dry was approximately the same(0 .9 and 0.11 day), the production 
was about t h e same: 27 .9 pounds' of milk containing 0.91 pound butter-
fat and 30 pounds of milk containing 0.92 pound of butterfat, fo r the 
corn silage and w et beet pulp groups, r,espectively. The fourth summer 
when the silage group was dry for a greater percentage of time tha n dur-
ing any other tim e of th e expe:'iments, they produced the least daily 
amount of milk and butterfat. The silage group was dry for 0.29 day, 
while the cows' in the pulp group were dry for only 0.16 day. On an aver1 
age during thiS' time the silage group produced daily 23 pounds of milk, 
containing 0.78 pound butterfat as compared to 29 .9 pounds of milk con-
taining 0.95 pound butterfat for the cows in the pulp group. 
Fig. a--Dairy herd. ] airy ' Experimental • arm 
A daily average per cow for the four summer periods shows that the 
pulp group produced 29 .2 pounds of milk containing 0.9 pound butterfat 
as compared to 26.7 pound of milk containing 0.86 pound butterfat for 
OWSI in the silage group. Apparently, the slightly higher daily p:'oduction 
in the pulp group of 2.5 pounds of milk and 0.04 pound butterfat is due 
to the fact hat, on an avera o-e, cows in this group were dry for only 0. 11 
day as compared to (' .14 or 0. (' 3 day less t'm than t hose in the silage 
group. The cows in the pulp group were milked for a longer period of 
time, this giving a slight advantage for production. 
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A study of the differen ce in time that the two groups' of cows were 
dry and the difference in amount of milk and but terfat produced during 
the fo ur summer periods in dicates that these were insignifican t differ-
ences . 
Sll.lJlJllary of Foul' SWlllUer Periods : Production, Body "\Veights, 
Time Cows Carried Cal ves and \Vere Dry 
During the four summer periods there was' no significant difference 
in the number of days the two groups of cows carried calves and the 
time they were dry. It should be n oted, however, that the silage group 
not only carried calves for a longer period of time but that it also was 
dry for the greatest length of time. These two factors' apparently are re-
sDonsible for the slightly h igher production of milk and butterfat by the 
pulp group. Th e only sign ifican t difference between the two groups d ur-
ing t h e summer periods was the greater gain in weigh t of the pul p group 
over that of t he silage group . The ga in of 29 pou nds p er ow for ach 
sum mer per iod f or t he pulp gr oup as ompared t o a 2-p ound loss' in the 
case of th e silage group was appa r en tly due to the fact t h a t a t t he t imo 
the exper ime n t closed only two cows in th e silage grou p were carrying 
calves ; in the case of the pulp group six cows we:-e ca rrying calves. 
It will be noted that during the summer m onths while t h e pulp-fed 
cows were at pasture, they held up in production as' well as did those 
cows which had received the silage ration during the winter months. (It 
has been believed that pulp-fed cows decline more r a pidly in production 
when turned to pasture than do cows r eceiving r a tions not conta ining 
pulp.) 
Table IS.-SILAGE AND PULP GROUPS: A v erage p e r d a y of amuunts or 
f e ed consumed and time on p a sture , gains in body w e ig h t . p e r-
centage in milk, dry, a nd c a.rrying ca lf, a ls o amo un t s of m nlc a nd 
butte rfat produced for f our summe r p e riods a nd av e r a g'e of 6695 
and 6552 c ow d ays, r esp ectively, for each g roup. 
J F eeds 
---"ll- CO- , .... -t-A-1_ -I r P as -
Gr o up ' D a ys f a lfa Grain ture (No. ) (lbs. ) (lb s . ) ( d a y s) 
- - - - --r--
Silage I 6695 :L 8 t 
Pulp I 6552 10.0 
5. 21 
5.3 r 
0.771 
0.77 
Production 
Part of Day s( % ) (lbs) 
I
· Gl'na in Ca rry -
Milk- Dry ing Milk F at Wt. 
ing Ca lf (lbs.) 
0.86 0.14 f---0 .-5-6-1--2-6-.-7-rD.86~ 
0.89 0. 11 0.55 29.2 0.90 0.1 6 
Daily Aver age of Fou r Summer Pmiods : Feed Con u Ined, Production , 
and Gain or L o s in Body \ Veigh t 
Table 1 8 shows the daily average for the four summer periods, 
amount of m ilk an d butterfat produced , gain or loss in weight, amount 
of fe ed consumed, days at pasture, and per entage of time the cows 
m ilk ed were dry an d carried calves in both corn-silag and wet beet pulp 
groupS'. 
As shown in Table 18, Iso, the· daily amounts of alfalfa and grain 
consum ed were approximately the same: 9.8 and 10 pounds for alfalfa 
and 5.2 and 5.3 pounds of grain for the silage and pulp groups, respec-
tively. E ach group was on pasture for 0.77 day. On an average the pulp 
group milked 0.0 3 day longer per cow and produced on an average 2.5 
pounds mor e milk containing 0.04 pound more butterfat; cows in th is 
gr oup a lso gained in weigh t 0.17 pound more per day than did cows 'in 
the silage group . The only significant differ ence was the gain in weight 
m a de by t h e pulp group. 
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Total Digestible Nutrients Furnished by Pasture 
In order to get an estimate of the amount of digestible nutrients fur-
nished while on -pasture, the total Tequirements for body maintenance 
and milk production were figured (Savage standard) for each individual 
cow in both groups. The amount of total digestible nutrients contained in 
the feeds fed to the cows while on pasture was calculated. The amount 
of total digestible nutrients contained in the feeds fed was then subtract-
ed from the total required for both maintenance and milk production, th~ 
amount remaining being taken as the amount of total dig·esUble nutrien t-
supplied by the pasture. 
F ed Replacement of One Day's Pasture 
Ta ble 15 shows that fa: every 0.77 day the silage and pulp groups 
were on pasture, the pastures furnished 9.8 and 9.6 pounds of tota l 
digestible nutrients per cow as calculated for the two respective groups , 
or approximately 52 per cent of the total digestible nutrients' required 
per day. 
Taking the daily amounts of feed consumed during the fourth sum-
mer period ' (Tables 13 and 14), and comparing the average dail y 
amount. of feed consumed during the four winter periods of the experi-
ment, it will be found that one day's pasture replaced approximately ~I) 
pounds of alfalfa hay a nd 32 pounds of silage in the case of the silage 
group, while for the pulp group one day's pasture replaced about 2 
pounds of alfalfa' and 68 pounds of wet beet pulp. 
Fig·. 4--Pasture scene, Dairy Experimental Farm 
Feed Required for 100 Pounds of Milk and 1 Pound of Butterfat 
Tables 19 and 20 indicate the average amounts of feed and days o[ 
pasture necessary to produce 100 pounds' of milk and 1 pound. of butterfat · 
during the four summer periods for both the corn silage and wet be t 
pu1p groups. 
From a study of these tables it will be noted that the amount of fef7 d 
used to produce 100 pounds of milk and 1 pound of butterfat for the 
two groups was approximately the s'ame during the four sum-
mer periods. A further study shows that little alfalfa hay was consumed 
by either group during the fourth summer of the experiment, due to th e 
fact that during the fourth summer period the experiment was' closed at 
7It was during the fourth summer p e riod th a t practically no alfalfa was fed 
to supplement th e pastures. 
~. :)pro:: j ma , o!y ~he tiT! e ~t w~s neccss2.ry to begin supple:T.ee ~ i Ilg th e p :.! ::; -
tures wi dl ::I lf a lfa h ay. 
-'umm el' 
P eri od. 
Pirst 
:-e ,'!J ncl 
";:- hJrcl 
11 0 urth 
A ra l0t\ - O l7"a in- Pa tur -A if a lfa- \ G rain-
J
- :ts tUI' 
(lb, .) I (lbs.) \ (clays) Obs. ) (l bs) (day. ) 
. -~7---1' l6.-5 --1--2.4 1 41.7 1 17,1 1'-2.5--
4iS.5 20.7 J.O 3 ' .~ 17.7 2.6 ' 
2.u I 23 .fI 4.3 3.5 20.5 3.3 J 
'ilage " r o u p \ Pul p ro u ]) 
11.G 1!l .2 2.6 39.3 ] ' .J I 2.4 
.-. -y-c-ra-g-e-:----- J 36.G -I 19. ~ 1 2.9 I 34.3 I 18.1 2.6 
.~--
On th avera?--e fo r the four Sl n" m e:'s, to produ ::9 10 0 po u!ld ::; o ~ D" l( 
'[or the sila ce group , 36 .6 pounds of a lfalfa h a y, 19 .3 pounds of -uain . 
~nd 2.~ days' p- ', tHe "je re nc ref G::'.r y . "'s r (T:' ;::l,-ed ' () 34 .3 POU;' ( ~ 'of 1[ ' 
-fa lfa , i 8.1 pounds cf bra! n , and 2.6 d::lYs on pasture for th e pulp g~oup . 
"l':lllle !!O---f;JT,AC E A [ ]) PU1JP GH.Ol P~~ : Amount ()f feed to prod u ce 1 P011:1.(\ 
of butterfa during th e four 'S umm er peroids. 
Silage G r o u p I Pulp Gro up 
, urn moe Alfalfa ' 1 G<ain 1 Pastuce " fa lfa Gcain - I'P,,,U ,e 
: ~~;~: --.- -- ~l;b; ) '! 0;r-
1
' (rlg~r-" ~l;i ) __ 0_;_::_. )-- ,-(-cl-i -' {~ 
T hird 13.4 5.9 O.7D 12. 5.9 O. n 
P_· _o_ll_r _tl_, __ . O.~ 7.0 I 1.3 __ 1_.1 __ lr--_ 6_.4 __ ._~
Avera ' 11. 4 \3.0 1 0.9 11.2 5.9 , 0.6 
averag ~mo'Unt Or feed 11 se(l to prbduce 1 pound of bu tterfat Eo.:' 
1he four sunEr er for the two o-l'OUPS W::IS a vproxiln a tely the same . It 
l ook 11.4 and 11.2 POU11ds -of a lfalfa hay, G and 5.9 pounds of grain, a lld 
C.9 day pasture a ccmpar d t o O. 6 day past ure for the corn sibge a1:11. 
'\V e~ beet pulp groups , r e p ntively. 
From dnta prenmted i t is a~sumed that there w as no differen ~e be -
tween the two group'S or cows' either in the production of milk and 
'butt rfat or in the amount of fe d con um d d1.1l' ill g th four umn ' I' pe-
Y: od s of the experiment. 
REPRODUCTION DATA 
Table 21 PI' sent data for bot.h the s ilage and pulp group:1 p rtainil)::., 
to number of breedings, norm al caNing , prematur calving, an1d th e 
month of gestation in which prem ature calvings occurred ; it a Iso. indi-
cates the number of r tained placentas and the number of c \V tb:1v 
were taken out of the experim ent and the reason therefo'l'. 
It will be noted that during the time of the expe:-iment ther \ we1' 
'S 2 services for the cow, in th ilage group as compared to '84 servire:' 
'for the cows in the pulp group (Table 21). The cows in the silage group 
dropped 30 normal calve, while the pulp group droppe d only 23 calves. 
A study of data not presented in this publication shows that six c ow~ 
in each group were carrying calves when they wer e placed in the teo t. 
while at the time the cow finish ed the expel'im nt thre e cows of th" 
~ ilage group and eight cows in th pulp group wer'e carrying calves. 
During th experiment, there were four premature calvings for earh 
roup: four cows retained placentas in the pulp o-roup and two in tho 
l'lData on file. D epartm nt of Dairying' . Utah 
'l' .. ble :a.-SJLAGI!: ANJJ PULP Glt,OUP~: .Breeding' LlI!U cahing', data fur the fuul' winters and fout' SUfIIJ.1l e l' p ; l'iods s!lOWiUg' lILl I,) 
bel' breed ing-s nurmal and ))l'e !llatul'e Calvlllgs. numu e r of retained placentas, and number of animals taken out of til e 
~ . 
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IV -7 5 1 6 A-17 a I I I 1 
W -12 3 8 E-9 3 
8-4 9 . Infected udd e r E-IO 5 2 I 
.·\-42 4 E-8 2 1 I 8 
8-12 4 4 E-11 10 2 
8-1 6 3 1 E-2 1 0 
8-14 0 0 1 Failed to calve'" E-13 11 3 
W-2 
.\-24 
8-7 
:\,,-13 
1'J-25 
A-103 
2 1 1 Abortlon W-10 7 1 
3 E-3 1 0 
1 1 Abortion E-6 3 2 : I 
4 2 1 Kidney infection A-9 
E-31 7 1 
E-28 10 1 
84 23 5 
: I' : 
62 30 
.. 
4 z 
1 2 
1 7 
1 8 
4 4 
1 
1 
5 
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genitals, Garget 
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Abortion (accidental) 
Failed to calve'·· 
Abortion 
Abortion 
·Cow E-14 was supposed to be with calf at beginning of the experiment. On examination at time to freshen howevp.r ~hp. (tid not 
show this to be the case. When she was slaughtered the uterus was found to contain approximately 40 pound!!! of Pu!!! of a 
thin. watery nature. 
~ *Cow E-3 was similar to Cow E-14. V\t·h e n she was slaughte red , the uterus was found to contain approximately 12 pounds of pus of 
a semi-solid nature. 
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silage group. The number of cows removed from the experiment was the 
same from each group-five in each case. 
It is apparent from the data presented that the silage-fed group had 
seven more normal calves during the time they were in the experimen t 
that did the pulp-fed group. Whether the difference in breed:ng effIcien-
cy of the two groups of cows can be attributed to the different rations is 
difficult to determine, for, as has been shown, five more cows in the pulp 
group were carrying calves when they weut out of the expe:-iment tha.1 
were cows in the silage group. It is assumed, however, that the data pr(~ · 
sented show that during the time of this experiment the cows in the silage 
group had a higher breeding efficiency than did those in the pulp group. 
From the number of cows removed from the experiment, one was re· 
moved from each group because of udder trouble, one from each group 
because of failure to calf, one from the silage group because of infect ' on 
of the kidneys, one from the pulp group because of accidental abortion , 
and two from each group because of abortion. The experiment did not run 
longer because of the spread of contagious abortion in the herd, makin;'" 
it necessary to discontinue the test. It had been planned to continue th t) 
experiment at least one more year. 
HEALTH OF ANIMALS AND VIGOR OF CALVES 
No difference was noted in the health and vigor of calves dropped 
from the two groups of cows: 30 from the silage group and 23 f:'om pulp 
group. 
At all times during the experiment the animals in both the coru 
silage and wet beet pulp groups were closely observed to see if any d if-
ference in health between the two groups could be noLed. Towards t ll ·j 
close of the second winter feeding period it was' noticed that Cows E·!l , 
E-ll, and A-9 appeared to be tender on their feet and did no ~ move about 
as freely as usual. In the spring when the cows were turned on pastul" J 
this condition appeared gradually to disappear. The same condition a p-
peared again during the third winter period, showing up early in th e 
feeding period. Some of the other COW5 in the pulp g:'oup started to show 
somewhat the same condition, Cows E-ll, E-9, E-S , A-9, A-17, an<1 
W-I0 apparently moving with less ease than did the rest of the cows in 
the pulp group. As the cowS' were turned to pasture during the thi!'d 
summer the condition apparently was overcome, although it was stiil 
observed to some extent in Cows E-ll, E_9, A_17, and W.I0. During the 
fourth winter of the test(192S-29)this same condition reappeared in abou t 
the same manner as in 1927-2S. Cows' E_ll, A_17, E.S, E-9, W_I0 and 
A_9 did not move about as readily as they should when turned loose in 
the yards and they acted as if moving caused them discomfort. It be· 
came quite noticeable when putting the cows in or turning them out or 
the barn that the cows making up the silage ~roup moved in and out 
o~ the barn with greater ease and with a greater degree of sureness Of 
foot th'an did those cows in the pul.p group. This condition was especiaHy 
noticeable during the last two summer periods of the experiment whn.n 
the cows were being driven from the milking barn to the pastures; the 
pulp cows were always in the rear of the herd; when the cows' were 
brought in for milking at night, it was necessary to go to the pastureg 
and drive these cows out. while the silage group hastened to the barn J :5 
soon as the pasture gates were opened. 
This apparent tenderness of the feet was generally accompanied h~. 
what appear·ed to be a · slight stiffness and seemed to be located in the 
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hind legs ~n , the r egion of th~ fee t ,a pJd pasterns and extep ded up in~ o III 
h.o.ck~' : , , 
" . No' outs ta nding diffe r en ce bet ween t he condit ion of th~ two g :' OU ;)~> 
was noti c,ed': At times cows in the p uip group appeared t o be in a be t>! l' 
physical condition , while a t ot h er tim es t he sila g-e g l' OU;P of cows apP3arecl 
to be more fit. 
Chewing and lJicTdng of Foreign Objects 
It was also noticed th at th6 s~ cow which m oved a bout with a ppa,re:it 
discomfort, when turned loose fn the ya rds, li ck ed bo , rd fen es a nd 2. t 
t1 mes' chewed s t ick s : CO\vS E.9, A.17, E·g, A.9 ' a nd vV-I O were the wors t 
6ifElIl dersi in :thi s r egar d. At no d m during the e 'periment wer e the co ws 
of he ' sllage group 'observed li cking or chewing obj ec ~s; n either d id th ey 
'h dw symptoms of stiffness ,' as was evident in th e pulp ~F.ouP . > The>, exa~t 
ca use of these ch a r acteri stics described is a subject for 'f urtner stur'l y. 
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